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Sample Mass Added

Converged] PERFORMANCE SUMMARY
Ty Tame Depart Arcive Flighn T.me
c3ay vda g
Earth JAN 2, 2014, 18.0000 hours GMT Mars JUL 21, 2014, 18.0000 hours GMT 200 -
Julian Cate 56660.2500 Julian Date 56860.2500
£29.0042 Mars JAN 1, 2016, 18.1012 hours GMT Earth JUL 9, 2016, 18.1012 hours GMT 1807250
Julian Date 57389.2542 Julian Date 57579.2542
Total Duration L 42
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =-=--—-===-= ~—----=--- Arrive =----=----
Lag Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetlMass
. 100.58C 6.000 18.263 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 §43.305
2 45.305 6.300 9.245 0.000 0,000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 £.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =-=---===-------======- meceemmmemce--se-e-e-- Arrive ---sso-soosToSSomSTToOT
Leq vV Inf Decl Rt Asc Brn Tm Del V VLoss VvV Inf Decl Rt Asc Brn Tm Del V 3ss
{km/s} (deg) {deg) {min) (km/3}) (m/s) {km/s) {deq) ({deq) {min) (km/s} S/s
i 3.07510 =10.15 169.52 12.564 0.91057 12.521 5.45117 -6.97 314.16 0.000 0.00000 3.0C0
2 2.79973 22.29 160.17 6.068 0.97501 2.970 6.81300 15.54 84.03 0.000 0.00000 2.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
=7 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
(AL} {deg) (deq) (deg) (deg) (deg) (AU) (AU) {cdays)
N 1.2579239 0.219942932 1.23779 281.99267 171.36358 8.71725 156.818793 0.9812524 1.5345954 512.323%4
N 13029496 0.287871017 1.65105 107.77939 232.40005 194.26408 307.54150 0.9278682 1.6780310 543.237864
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) {deg} (km/sec) (deg) (degq) (km/sec) (km/sec) (km/sec)
800.00000 51.60000 0.91057 -48.07849 115,71342 -0.26395 0.54812 -0.671752
800.00000 51.60000 0.91057 34.12085 128.88116 -0.47318 0.58681 0.51078
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days!
Depart/Arrive 0.00 200.00 729.00 919.00
Tlight/Stay 200.00 529.00 190.00
T5z/Cap Orbits (radii)
Apcapse Distance 12.09 0.00 10.95 0.00
Pperiapse Distance 1.13 0.00 1.07 0.00
iracecrafr Distances (AU)
Minimum Heliocentric 0.9833 1.0166
“aximum Heliocentric 1.5004 1.6574
jeccentric 0.0000 1.1244 1.6764 0.0000
“ineuvers
?ropulsion Type Vloss None Vlioss None
vinf (km/sec) 3.08 5.45 2.80 6.81
£¢f Delta-V (km/sec) 0.91 0.00 0.00 0.99 0.00 0.00
Vel Losses (m/sec) 12.52 0.00 2.97 0.00
Propellant (kg or t) 18.26 0.00 0.00 9.25 0.00 0.00
Jurn time (hr) 0.21 0.00 0.10 0.00
Thrust {lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp [sec) 463.4 0.0 442.1 0.0
“ass Thanges (kg or t)
2cy Stage Jettisoned 6.00 0.00 6.30 0.00
probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00



Looaried flase

pe ety PERFORMANCE SUMMARY
2y Bmay Tuire Depart Arrive Fiigh- Time
2350 tdays
Earth JAN 3, 2014, 12.0000 hours GMT Mars JUL 21, 2014, 19.1299 hours GMT 199.2971
Julian Date 56661.0000 Julian Date 56860.2971
SleL v 4R Mars JAN 1, 2016, 16.8446 hours GMT Earth JUL 9, 2016, 16.8446 hours GMT 1262000
Julian Date 57389.2019% Julian Date 57579.2019
Total Duration g12. 2004
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -=---=~-=-= ~=—==--<=-= Arrive --—---===-
Leg Irizial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
. 2%.753 6.000 18.191 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 49.150
2 43..50 6.300 9.092 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart --=------<---==-o-wosc- eemmecsmesmmeeoeme=w-= Arrive ------sss--wos-cocoomo=oTo
Leg VvV Inf Decl Rt Asc Brn Tm Del V VLioss VvV Inf Decl Rt Asc Brn Tm Del V VLoss
{km/s) (deg} (deg) (min) (km/s) (m/s) (km/s) {deg) {deg) (min) (km/s) (m/s}
1 3.09071 -9.62 169.14 12.514 0.91492 12.491 5.45000 -7.08 314.19 0.000 0.00000 0.000
2 2.79973 22.27 160.20 5.968 0.97492 2.872 6.81901 15.54 84.02 0.000 0.00000 0.00¢
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
~eq Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
~U) (deg) (deq) (degq) (deg) (degq) (AU) (AU} (days)
B L.2376972 0.220094935 1.21414 282.75585 170.60346 9.47860 156.84119 0.9808766 1.5344978 515.17808
2 1.3028137 0.287955829 1.65118 107.72949 232,45981 194.23112 307.48171 0.9276609 1.6779664 $43.15262
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Decllination Rt Ascension X Dot Y Dot Z Dot
(Xkm) {deg) {¥m/sec) (deg) (degq) {km/sec) (km/sec) (km/sec)
800.00000 51.60000 0.91492 -47.77069 116.02540 -0.26981 0.55257 -0.67746
800.00000 51.60000 0.91492 34.47833 128.43679 ~0.46885 0.59077 0.51793
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times f{gays
Depart/hrIlve 0.00 199.30 728.20 918.20
Flight/2lzay 199.30 528.90 190.00
Zsc/Cap Croits (radii)
Apoapse Cistance 12.09 0.00 10.95 0.00
Periapse Cistance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 0.9833 1.0166
Maximum Heliocentric 1.5004 1.6574
Geocentr:c 0.0000 1.1247 1.6769 0.0000
Maneuvers
Propulsion Type Vioss None Vloss None
Vin¢ (rm/sec) 3.09 5.45 2.80 6.82
Eff Deita-V (km/sec) 0.91 0.00 0.00 0.97 0.00 0.00
Vel Loss2s (m/sec) 12.49 0.00 2.87 0.00
Propellan: (kg or t) 18.19 0.00 0.00 9.09 0.00 0.00
Burn tim2 (hr) 0.21 0.00 0.10 0.00
Thrust :.0s or klbs) 24.15 0.00 24.75 0.00
Spec Imo {sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



Fi1.e Nama: Lraded Case
HEREEN ‘Tonverged; PERFORMALNCE SUMMARY
=g Sray Time Depart Arrive Flighr Time
‘dayst 1days!
Earth JAN 4, 2014, 12.0000 hours GMT Mars JUL 21, 2014, 19.2000 hours GMT 15,2000
Julian Date 56662.000C Julian Date 56860.3000
528.9542 Mars JAN 1, 2016, 18.1008 hours GMT Earth JUL 9, 2016, 18.1008 hours GMT 190.002%
Julian Date 57389.2542 Julian Date 57579.2542
Total Duration 917.2542
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =--==-=--- ===------ Arrive ---------
Leqg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
1 100.837 6.000 18.520 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305
2 45.905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.20C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----=-=-====~---=w----- mmmmeme——c—esmmence--- ArrivVe s--ssessos-ossscoso--es
Leg VvV Int Decl Rt Asc Brn Tm Del V Vioss VvV Inf Decl Rt Asc Brn Tm Del V JLoss
(km/s) {deg) (degq) (min) {km/s) (m/s) (km/s) (deg) ({deq) {min) (km/s) tm/s
1 3.11432 -8.92 168.66 12.741 0.92216 13.062 5.45214 -7.24 314.24 0.000 0.00000 2.022
2 2.79973 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 0.03C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioca
(AU) (deg) (deg) (deg) (deg) (degq) (AU) (AU) (cays)
1 1.2574544 0.220382343 1.18160 283.77331 169.59606 10.48778 156.83292 0.9803336 1.5345751 515.03505%
2 1.3029496 0.287871025 1.65105 107.77940 232.40002 194.26408 307.54150 0.9278682 1.6780311 943.2376%6
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) {deg} {km/sec) {deg) {deg) {km/sec) (km/sec} (km/sec)
800.00000 51.60000 0.92216 -47.33333 116.49330 -0.27880 0.5593S -0.67807
800.00000 51.60000 0.9221¢6 34.93604 127.89596 -0.46435 0.59657 0.52809
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times l(days)
Depart/Arrive 0.00 198.30 727.25 917.25
Flight/Stay 198.30 528.95 190.00
Esc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Keliocentric 0.9833 1.0166
Maximum Heliocentric 1,5004 1.6574
Geocentric 0.0000 1.1247 1.6764 0.0000
Maneuvers
Propulsion Type Vlioss Neone Vioss None
vinf (km/sec) 3.11 5.45 2.80 6.81
Eff Delta-V (km/sec) 0.92 0.00 0.00 0.98 0.00 0.00
Vel Losses (m/sec) 13.086 0.00 2.97 0.00
Propellant (kg or t) 18.52 0.00 0.00 9.25 0.00 0.00
Burn time (hr) 0.21 0.00 0.10 0.00
Thrust (lbs or klbs} 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t}
Ory Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



Lraeiad

asa

Tonvaerqed) PERFORMANCE SUMMARY
Jnay Time Deparct Arrive Flight Time
‘daysi fda s
Earth JAN 6, 2014, 12.0000 hours GMT Mars JUL 21, 2014, 21.6000 nours GMT 19€6.420¢C
Julian Date 56664.0000 Julian Date 56860.4000
©28.8542 Mars JAN 1, 2016, 18.1004 hours GMT Earth JUL 9, 2016, 18.1004 hours GMT 190.0C00
Julian Date 57389.2542 Julian Date 5$7579.2542
Total Durat:ion 915.254:2
SPACECRAFT MASS SUMMARY (kq or t}
--------- Depart ======-=== ~—==ss==o-= Arrive -=-e-==---
25 Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
. 101.207 6.000 18.890 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305
N 45.90% 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.20C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ---=------s=---sen--=--- mmeeeeeccccesccorec-=s Arrive ----------o-cco-—scmssss
Leg V Int Decl Rt Asc Brn Tm Del V VLoss V Int Decl Rt AscC Brn Tm Del V /Loss
(km/s} (degq) (deg) (min) {(km/s) (m/s} (km/8$) (deq) (deg) {min) {km/s) im/s
M 3.16979 -7.60 167.66 12.995 0.93882 13.868 5.45048 -7.51 314.30 0.000 0.00000 9.0C¢C
N 2.79973 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 3.00¢C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
a3 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
tAU) {deg) (deg) (deg) (degq) (deg) {AU) (AU) (days)
1.2566927 0.220917529 1.12652 285.80874 167.53580 12.55104 156.91190 0.9790672 1.5343181 514.56714
1.3029497 0.287871033 1.65105 107.77940 232.39999 194.26409 307.54151 0.9278682 1.6780312 543.23769%
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (deg) (km/sec) (deq) (deq) {km/sec) {(km/sec) (km/sec}
800.00000 $1.60000 0.93882 -46.42066 117.32931 -0.29712 0.57494 -0.68010
800.00000 51.60000 0.93882 35.71852 126.84909 -0.45711 0.60994 0.54808
MISSION CPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio  Arr
T.mes idays!}
Degart/Arrive 0.00 196.40 725.25 915.25
rlight/Stay 196.40 528.85 190.00
Zsc/Cap Orbits (radii)
Apocapse Distance 12.09 0.00 10.95 0.00
feriapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliccentric 0.9833 1.0166
Maximum Heliocentric 1.5002 1.6574
Geocentric 0.0000 1.1253 1.6764 0.0000
Maneuvers
Propulsion Type Vlioss None Vloss None
vint (km/sec) 3.17 5.45 2.80 6.81
££¢ Delta-V (km/sec) 0.94 0.00 0.00 0.98 0.00 0.00
vel Losses {(m/sec) 13.87 0.00 2.97 0.00
Fropellant (kg or t) 18.89 0.00 0.00 9.25 0.00 0.00
3uzn time (hr) 0.22 0.00 0.10 0.00
Thrust {lbs or klbs) 24.75 0.00 24.75 0.00
3pec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
ry Stage Jettisoned 6.00 0.00 6.30 0.00
?robes Separated 17,31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left .00 0.00
0.00 0.00

Sample Mass Added



2 Ngre

Lraded Casn

lonverqged)

oy Stay Time Depart
{days)
Earth
528.7542 Mars
--------- Depar
Leg Initial Engine Prope
1 101.664 6.000 19.3
2 45.905 6.300 9.2
Leg VvV Inf Decl R
(km/s) (deg)
1 3.23659 -6.35 1
2 2.79973 22.29 1
_eq Semi-Axis Eccentricity
{AU)
1 1.2557727 0.221544971
2 1.3029497 0.287871042
Altitude Inc
(km)
800.00000 S
800.00000 5
Earth
Dep
Times (days)
Depart/Arrive 0.00
Flight/Stay
£sc/Cap Orbits (radii)
Apoapse Distance 12.09
Periapse Distance 1.13
Spacecraft Distances (AU}
Minimum Heliocentric
Maximum Heliocentric
Geocentric 0.0000
Maneuvers
Propulsion Type Vlioss
vinf (km/sec) 3.24
Eff Delta-V (km/sec) 0.96
vel Losses (m/sec) 14.91
Propellant (kg or t) 19.35
Burn time (hr) 0.22
Thrust (lbs or klbs) 24.75
Spec Imp (sec) 463.4
Mass Changes (kg or t)
Ory Stage Jettisoned 6.00

Probes Separated
AeroBrake Separated
Drop Mass Left
Sample Mass Added

PERFORMANCE GSUMMARY

Arcive
JAN B8, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 0.0000
Julian Date 56666.0000 Julian Date 5
JAN 1, 2016, 18.0999 hours GMT Earth JUL 9, 2016, 18.0999
Julian Date 57389.2542 Julian Date S
Total
SPACECRAFT MASS SUMMARY (kg or t)
t —m==mem==s  essse---e Arrive -----<----
11 Tankage Engine Propell Tankage Inert Probes AercBrk D
47 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0
45 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0
DEPARTURE/ARRIVAL CONDITIONS
-- Depart =--e-==s-==---c--sse-e-  mSSSomoocoToommooEEooT Arrive
t Asc Brn Tm Del V VLioss VvV Inf Decl Rt Asc Brn
{deq) {min) (km/s) {m/s) (km/s) (deq) (deg) (m
66.70 13.310 0.95928 14.908 5.44861 -71.17 314.32 0.
60.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Inclination Asc Node Arg Per True Anom True Anom Perihelion
(deg) {deg) {deg} (deg) (deq) (AU}
1.07780 287.84439 165.44233 14.64717 157.023858 0.9775625
1.65105 107.77941 232.39996 194.26409 307.54152 0.9278682
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
lination Delta V Declination Rt Ascension X Dot Y Dot
{deg) (km/sec) (degq) (deq) (km/sec) (km/sec) (
1.60000 0.95928 -45.44157 118.16170 -0.31766 0.59339 -
1.60000 0.95928 36.36177 125.93619 -0.45337 0.62547
MISSION OPERATIONS
Mars Earth
Helio Arrc Dep Helio Arr
194.50 723.25 913.25
194.50 528.75 190.00
0.00 10.95 0.00
0.00 1.07 0.00
0.9834 1.0166
1.5001 1.6574
1.1260 1.6764 0.0000
None Vlioss None
5.45 2.80 6.81
0.00 0.00 0.98 0.00 0.00
0.00 2.97 0.00
0.00 0.00 9.25 0.00 0.00
0.00 0.10 0.00
0.00 24.75 0.00
0.0 442.1 0.0
0.00 6.30 0.00
17.31 23.56
13.10 0.00
0.00 0.00
0.00 0.00

Y
hours GMT
6860.5000

hours GMT
7579.2542

Surat:on

rops Samples

.000
.000

J3.3C0
0.000

(km/s:
0.00000
0.0000¢C

in)
000
000

Aphelion
(AU)

1.5339828

1.6780312

Z Dot
km/sec)
0.68352
0.56874

ight Tirme
(days)

134.5030

130,707

a13.2542

Period

{days!
$14.00218
$43.23770



3 Ltay Time Depart
1aysi
Earth
LA eEal Mars
Lag Initial Engine
1 102.212 6.000
2 45.905 6.300
Leg vV Inf Dec
{km/s) (deg
. 3.31449 -5.1
z 2.79973 22.2
.eg Semi-Axis Eccentric
(AU
1 1.2546882 0.222271
2 1.3029498 0.287871
Altitude
{km)
800.00000
800.00000
Times (days)
Cepart/Arrive
Tlight/Stay
Zsc/Cap Orbits (radii)
Apoapse Distance

Periapse Distance

Spacecraft Distances (AU}

> .mum Heliocentric
Maximum Heliocentric
seocentric 0

Maneuvers
Propulsion Type
vinf (km/sec)
£ff Delta-v (km/sec)
Vel Losses {m/sec)
propellant (kg or t)
3urn time (hr)
Thrust {lbs or klbs)
3pec Imp {sec)

Mass Changes (kg or t}
Dry Stage Jettisoned
Probes Separated
AeroBrake Separated
Drop Mass Left
Sample Mass Added

PERFORMANCE SUMMARY

Arrive Flight Time
{days!
JAN 10, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 2.4000 hours GMT LA 6900
Julian Date 56668.0000 Julian Date 56860.6000
JAN 1, 2016, 18.093%4 hours GMT Earth JUL 9, 2016, 13.0994 hours GMT PRD IS
Julian Date 57389.2541 Julian Taze 57579.254.
Total Duration 311.2541
SPACECRAFT MASS SUMMARY (kg or t)
Depart --====-== =----===- Arrive -----=---
Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
19.895 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.30¢%
9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
Depart ---~----==-=====-c=sssss SoSSsSmmmooSoosSEEEImeT Arrive -==-=-=--=---==s--=-----c
1 Rt Asc Brn Tm Del V VLioss VvV Inf Decl Rt Asc Bra Tm Del V vicss
) {deg) (min) (km/s) (m/s) {km/s} (deg) {deg) (min) (km/s) (m/s
9 165.79 13.687 0.98372 16.223 5.44649 -8.02 314.31 0.000 0.00000 0.000
9 160.17 6.068 0.97502 2.970 6.81300 15.54 B4.03 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
ity Inclination Asc Node Arqg Per True Anom True Anom Perihelion Aphelion Perioc
(deg) (deg} (deg) (deg) (deg) (AU) (AU) (days)
4198 1.03452 289.88018 163.31543 16.77637 157.16907 0.9758068 1.5335695 513.33648
051 1.65105 107.77942 232.39993 194.26410 307.54152 0.9278682 1.6780313 543.23774
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
(deg) (km/sec) (deg) (deg) (km/sec) {km/sec) (km/sec)
51.60000 0.98372 -44.40399 118.99913 -0.34071 0.61468 -0.68822
51.60000 0.98372 36.87292 125.17865 -0.45338 0.64322 0.59027
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Hello Arrc
0.00 192.60 721.25 911.25
192.60 528.65 190.00
12.09 0.00 10.9% 0.00
1.13 0.00 1.07 0.00
0.9834 1.0166
1.5000 1.6574
. 0000 1.1266 1.6764 0.0000
Vlioss None Vlioss None
3.3 5.45 2.80 6.81
0.98 0.00 0.00 0.98 0.00 0.00
16.22 0.00 2.97 0.00
19.89 0.00 0.00 9.25 0.00 0.00
0.23 0.00 0.10 0.00
24.75 0.00 24.75 0.00
463.4 0.0 442.1 0.0
6.00 0.00 6.30 0.00
17.31 23.56
13.10 0.00
0.00 0.00
0.00 0.00



t.le Name: Lnaded Case

(Convarged; PERFORMANCE SUMMARY

©3 Sray Time Depart Arrive Flighz Time
(days: 1cdays,
Earth JAN 12, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 2.4000 hours GMT 193¢ .2°508
Julian Date $6670.0000 Julian Date $6860.6000
$28.6541 Mars JAN 1, 2016, 18.0990 hours GMT Earth JUL 9, 2016, 18.0990 hours GMT 190.%500
Julian Date 57389.2541 Julian Date 57579.2541
Total Duration 909.23451L
SPACECRAFT MASS SUMMARY (kg or t}
--------- Depart ---====== ~--===-=< Arrive =-=~===---
Leg initial Engine FPropell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NeiMass
N 102.859 6.000 20.542 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 $3.30°
2 45.905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 5.000 0.000 0.000 £.20C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ------=--=--s-oso=eseoo mecceccmmeemees==-==-= APLive ------csT-ST=oooSmTmoTT
Leg VvV Int Decl Rt Asc Brn Tm Del V VLoss VvV Inf Decl Rz Asc Brn Tm Del V JLCSS
(xam/s) {deq) (deg) (min) (km/s) {m/s) (km/ s} (degq) {deq) (min) (km/s) /s
1 3.40356 -4.10 164.99 14.132 1.01242 17.872 5.45055 -8.27 314.28 0.000 0.00000 c.00C
2 2.79973 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 ¢.00C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leq Semi-Axis Eccentricity Inclination Asc Node Arq Per True Anom True Anom Perihelion Aphelion pericd
{AU) (deg} (deg) {degq) (degq) (deq) (AU} (AU) {days!
: 1.2536313 0.223211351 0.99241 291.91572 161.17844 18.91564 157.27082 0.9738065 1.5334560 512.6883C
N 1.3029498 0.287871059 1.65105 107.77943 232.39990 184.26411 307.54153 0.9278683 1.6780313 543.23776
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
{km) {deg) (km/sec) (degq) {deg} (km/sec) {km/sec} (km/sec)
800.00000 51.60000 1.01242 -43.30342 119.91316 -0.36742 0.63862 -0.69438
800.00000 $1.60000 1.01242 37.27078 124.63584 -0.45791 0.66289 0.61310
MISSION OPERATIONS
garth Mars Earth
Dep Helio  Arr Dep Helio Arr
Times {(days)
Depart/Arrive 0.00 190.60 719.25 909.25
Flight/Stay 190.60 528.65 190.00
tsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
spacecraft Distances (AU)
Minimum Heliocentric 0.9835 1.0166
Maximum Heliocentric 1.5000 1.6574
Geocentric 0.0000 1.1266 1.6764 0.0000
Maneuvers
Propulsion Type Vlioss None Vioss None
vinf (km/sec) 3.40 5.45 2.80 6.81
Eff Delta-V (km/sec) 1.01 0.00 0.00 0.98 0.00 0.00
Vel Losses (m/sec) 17.87 0.00 2.97 0.00
propellant (kg or t) 20.54 0.00 0.00 9.25 0.00 0.00
Burn time {(hr) 0.24 0.00 0.10 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Ory Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added



vite Hame: Loaded Case

anverged;

PERFORMANCE SUMMARY

0€.

Ne~Mass

45.308
£.20C

Period
(days:
2.32383
3.23778

N
I3
4

=g Stay Time Depart Arrive H
(days!
Earth JAN 13, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 2.4000 hours GMT
Julian Date 56671.0000 Julian Date 56860.6000
329.6541 Mars JAN 1, 2016, 18.0988 hours GMT Earth JUL 9, 2016, 18.098B nhours GMT
Julian Date $7389.2541 Julian Date 57579.2541
Total Duration
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =---===-== <—==="=="< Arrive --====-=-
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AercBrk Drops Samples
1 103.222 6.000 20.304 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000
2 45.905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -=-=-=----==-=-=c-osoeooo eecae—emme-=mce==-==—~ Arrive --------s--co--c--s=smomTOn
Leg VvV Inf Decl Rt Asc Brn Tm Del V VLoss VvV Inf Decl Rt Asc Brn Tm Del V¥
(dan/s} {deg) 7 {deg) {min} {km/s) (m/s) (km/s) (deg) (deq) (min) {km/s)
i 3.45207 -3.58 164.61 14.381 1.02839 18.842 5.45253 -8.40 314.25 0.000 0.00000
2 2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi~Axis Eccentricity Inclination Asc Node Arq Per True Anom True Anom Perihelion Aphelion
(AU) (deq) {deg) (deg) (deq) {deg) (AU) (AU}
1 1.2530376 0.223722760 0.97306 292.93350 160.09755 19.99753 157.33408 0.9727046 1.5333707
z 1.3029498 0.287871064 1.65105 107.77943 232.39989 194.26411 307.54153  0.9278683 1.6780314
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V  Declination Rt Ascension X Dot Y Dot Z Dot
(%m) {degq) (km/sec) {deg) {deg) {km/sec) (km/sec) {km/sec)
B00.00000 51,60000 1.02839 ~42.73784 120.37302 -0.38191 0.65165 -0.69791
800.00000 51.60000 1.02839 37.42331 124.43079 -0.46178 0.67363 0.62495
MISSION OPERATIONS
Earth Mars garth
Dep Helio  Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 189.60 718.25 908.25
flight/Stay 189.60 528.65 190.00
tsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU}
Minimum Heliocentric 0.9835 1.0166
Maximum Heliocentric 1.5000 1.6574
Geocentric 0.0000 1.1266 1.6764 0.0000
Maneuvers
Propulsion Type Vloss None Vloss None
vinf (km/sec) 3.45 5.45 2.80 6.81
Eff Delta-V (km/sec) 1.03 0.00 0.00 0.98 0.00 0.00
vel Losses (m/sec) 19.84 0.00 2.97 0.00
Propellant (kg or t) 20.90 0.00 0.00 9.25 0.00 0.00
8urn time (hr) 0.24 0.00 0.10 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or Tt}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added



e Liyaderd Case

PERFORMANCE SUMMARY

[Cornuergert

Flight Time

sray Time Depart Arcive
idays! (cays)
carth JAN 14, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 4.8000 hours GMT 188.7G0C
Julian Date 56672.0000 Julian Date 56860.7000
329,954 Mars JAN 1, 2016, 18.0385 hours GMT Earth JUL 3, 2016, 18.0985 hours GMT 130.7063
Julian Date 57389.2541 Julian Date 57579.2541
Total Duration 907.234
SPACECRAFT MASS SUMMARY (kg or t}
--------- Depart =----==== ~=---===< Arrive ===-==-=-<
Leg Inin:al Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Sampies NetMass
L 103.608 6.000 21.291 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.30¢
2 45.5305 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.2CC
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ===-==--=-=s===c-esssoos recmmmmemmme——e====e== Arrive -=----cs-sss-coo-sooooTol
Leg VvV Inf Decl Rt Asc Brn Tm Del V V0ioss VvV Int Decl At Asc Brn Tm Del V /LCSS
(km/s) (degq) (deg) (min) (km/s) (m/s) {km/s) (deg) (degq) (min) (km/s) a/s
1 3.50288 -3.10 164.21 14.648 1.04539 19.915 5.44795 -8.51 314.20 0.000 0.00000 s.003
2 2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 0.03C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 semi-Axis Eccentricity Inclination Asc Node Arqg Per True Anom True Ancom Perihelion Aphelion
(AU) (deg) (deg) (deg) (degq) (deq) {AU) {AU)
X 1.2521998 0.224156824 0.95804 293.95189 158.98470 21.11096 157.48277 0.9715107 1.5328889
z 1.3029498 0.287871068 1.65105 107.77944 232.39987 194.26411 307.54154 0.9278683 1.6780314
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (deg) (km/sec) (deg) (deq) (km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.04539 -42.17536 120.77749 -0.39643 0.66562 -0.70188
800.00000 $1.60000 1.04539 37.53574 124.22976 -0.46630 0.68538 0.63691
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 188.70 717.25 907.25
Flight/Stay 188.70 528.55 190.00
Zsc/Cap Ozbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 0.9836 1.0166
Maximum Heli:ocentric 1.4999 1.6574
Geocentric 0.0000 1.1273 1.6764 0.0000
Maneuvers
Propulsion Type Vloss None Vloss None
vinf (km/sec) 3.50 5.45 2.80 6.81
Eff Delta-V (km/sec} 1.05 0.00 0.00 0.98 0.00 0.00
‘Jel Losses (m/sec) 19.91 0.00 2.97 0.00
propellant (kg or t) 21.29 0.00 0.00 9.2% 0.00 0.00
3urn time (hr) 0.24 0.00 0.10 0.00
Thrust {lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec! 463.4 0.0 42.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AercBrake Separated 13.10 0.00
Drop Mass left 0.00 0.00
0.00 0.00

Sample Mass Added



S0 Narme:

Tonverqed]

Lrarderd Case

PERFORMANCE SUMMARY

1, Cepart Arrive Flight Time
{22731
garth JAN 16, 2014, 12.0000 hours GMT Mars UL 22, 2014, 7.2000 hours GMT 1R€. 2500
Julian Cate 56674.0000 Julian Date 56860.8000
Go4.4%540 Mars JAN 1, 2016, 18.0981 hours GMT Earth JUL 9, 2016, 18.0981 hours GMT 19%.7500
Julian Date  57389.2541 Julian Date 57579.2541
Total Duration 90%.2541
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ---=-=-=== ~-=--===-< Arrive ---e-=--<
27 Initia. Engine FPropell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples le=Mass
1 104.469% 6.000 22.152 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 43.30S
Z 45.90% 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 §.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =-=-=-=-----s--ssessooos cmememmeeccemem--os-=~ Arrive -----=---sossoososoTEmTT
Leg VvV Inf Decl Rt Asc Brn Tm Del V Vioss VvV Inf Decl Rt Asc Brn Tm Del V JLoss
{km/s) (deg) {degq) {min} (km/s) (m/s) {km/s) (deg} (deg) (min) (km/s) m/s
i 3.61254 -2.19 163.51 15.240 1.08299 22.447 5.44513 -8.74 314.08 0.000 0.00000 3.0C¢C
z 2.79974 22.29 160.17 6.068 0.97502 2.9170 6.81300 15.54 84.03 0.000 0.00000 3.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arcival
.ag Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Pericé
(AY) (deq) (degq) (deg} {deg) {deq) (AU) (AU) (days;
1.2505849 0.225224555 0.92720 295.98738 156.75754 .23.3390 157.72821 0.9689225 1.5322473 3.0.82C37
1.3029499 0.287871077 1.65105 107.77944 232.39984 194.26412 307.54154 0.9278683 1.6780315 543.23731L
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) {degq) {km/sec) (degq) (deg) {km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.08299 -41.01428 121.66776  -0.42501 0.69550 -0.71071
800.00000 51.60000 1.08299 37.68813 124.01133 -0.47938 0.71041 0.66210
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio  Arr
“.m2s (cays)
Zegart/Arrive 0.00 186.80 715.25 905.25
186.80 528.45 190.00
Isc/Cap Orbits (radii)
Apcapse LDistance 12.09 0.00 10.95 0.00
Par:apse CJistance 1.13 Q.00 1.07 0.00
icacecraft Distances (AU)
Minimum Heliocentric 0.9837 1.0166
Maximum Heliocentric 1.4997 1.6574
Jeocentric 0.0000 1.1279 1.6764 0.0000
Maneuvers
Propulsion Type Vloss None Vioss None
ving (km/sec) 3.61 5.45 2.80 6.81
z¢f Celza-V (km/sec) 1.08 0.00 0.00 0.98 0.00 0.00
Ya. Losses [(m/sec) 22.45 0.00 2.97 0.00
fropellant (kg or t) 22.15 0.00 0.00 9.25 0.00 0.00
Aurn time (hr) 0.25 0.00 0.10 0.00
Tnrust (lbs or klbs} 24.75 0.00 24.7% 0.00
icec Imp (sec) 463.4 0.0 442.1 0.0
~ass Changes (kg or t)
Cry Stage Jettisoned 6.00 0.00 6.30 0.00
Frobes Separated 17.31 23.56
~eroBrake 3Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



L tiame Lnarded fase

Tanverged) PERFORMANCE SUMMARY
tay Tuma Cepart Artive Fllann Time
[P days
Earth JAN 18, 2014, 12.0000 hours GMT Mars JuL 22, 2014, 7.2000 hours GMT 184.2%00
Julian Date 56676.0000 Julian Date 56860.8000
n28.4541 Mars JAN 1, 2016, 18.0976 hours GMT Earth JuL 9, 2016, 18.0976 hours GMT 190.023C
Julian Date §7389.2541 Julian Date £7579.2541
Total Duration 903,254
SPACECRAFT MASS SUMMARY (kg or t}
--------- Depart ---====== ===--=-oc Arrive -==-=---=--=
Leg Init:al Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
R 105.494 6.000 23.137 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.305
Z 45.90% 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 €.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ---=-==-=-s-=csssososTos cemecom—emmemw-e===== Arrive --------=-s--soososTETTT
Leg Vv Inf Decl Rt Asc Brn Tm Del V Vioss VvV Inf Decl Rt Asc Brn Tm Del V ‘JLoss
(km/8) (deq) (deg) (min) (km/s) (m/8) (km/s) (deg} {deg) (min) (km/s) /s
. 3.73250 -1.3% 162.93 15.917 1.12562 25.594 5.44872 -8.99 313.94 0.000 0.00000 0.00¢C
o 2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 0.3¢cc
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion pPeriod
(AU} {degq) (deg) {deq) (deg} {deq) (AU) (AU) {days)
1.2469807 0.226526814 0.89649 298.02269 154.52121 25.57676 157.92946 0.9660531 1.5319084 509.83781
1.3029493 0.287871085 1.65105 107.77945 232.39982 194.26412 307.54155 0.9278683 1.6780315 543.23784
N
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC AY
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot -~ wi
(km} (deg) {km/sec) (deq) (deq) {km/sec) {km/sec) ({km/sec) ,
§00.00000 51.60000 1.12562 -39.81821 122.63855 -0.46629 0.72804 -0.72079 ted k
800.00000C 51.60000 1.12562 37.74185 124.01881 -0.49799 0.73777 0.68900 . -
- N
L1poo No §-Lossls R A falna A
MISSION OPERATIONS \N b’. V\j'). P 1 lf u
‘ .
Earth Mars Earth - A o
Dep Hello Arr Dep Helio Arr YR do = H -
.nes {(days)
Cecart/Arrive 0.00 184.80 713.25 903.25
rl.gnt/Stay 184.80 528.45 190.00 iy ! g
tsz:Cap Oroits (radil) . é LV
iocapse Distance 12.09 0.00 10.95 0.00 o 4ibl
tariapse Distance 1.13 0.00 1.07 0.00 e
ipacecraft Distances (AU)
Minimum Heliocentric 0.9839 1.0166 . o S L ia
Maximum Heliocentric 1.4997 1.6574 Av 2 223 G&S =~ AR
Geocentric 0.0000 1.1279 1.6764 0.0000 - !
— - ki - -
4aneuvers A\/ - ! 5(15’ ™ jc L
Propulsion Type Vloss None Vlioss None
vinf (km/sec) 3.73 5.45 2.80 6.81
£fc Delta-V (km/secC) 1.13 0.00 0.00 0.98 0.00 0.00
Vel Losses (m/sec) 25.59 0.00 2.97 0.00
propellant (kg or t} 23.14 0.00 0.00 9.25 0.00 0.00
Surn time (hr} 0.27 0.00 0.10 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (xg or t)
2zy Stage Jettisoned 6.00 0.00 6.30 0.00
pProbes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00

Sample Mass Added 0.00 0.00



Syt Loanead Case -~
nrrerged; PERFORMANCE SUMMARY -~
Shdy T.me Oepart Arrive Fligr= Time
(2ays, {days,
Earth JAN 20, 2014, 12.0000 hours GM Mars JUL 22, 2014, 9.6000 hours GMT (19: 3520 |
Julian Date 6678.0000 Julian Date 56860.9000 ST
526.334% Mars JAN 1, 2016, 18.0971 hours GMT Earth JUL 9, 2016, 18.0971 hours GMT ~190.',’,CO}
Julian Date 57389,2540 Julian Date 57579.2540 b
Total Duration 901.254C
SPACECRAFT MASS SUMMARY (kg or t}
--------- Depart ----=-=-=-= ===-=---- Arrive -=-------
Lag init:al Engine Propell Tankage Engine Propell Tankage Inert Probes AercBrk Drops Samples Ne:tMass
N 106.569 6.000 24.251 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 43.30%
2 45.305 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -==------=-==---==-----< cemmmmem—meo————vm--w= ATCiVE s-=vessssoeccs—ssess-soos
Leg v Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V JLoss
(km/s) (deg} (deg) {min) (km/s} (m/s) {km/s) {deq) (deg) {min) (km/s) m/s
. 31.86198 -0.59 162.40 16.684 1.17341 29.494 5.4 -9.22 313.76 0.000 0.00000 2.2C0C
z 2.79974 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 ¢6.000 0.00000C 2.888
HELIQCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
L23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Pericd
(AU} {deq) (deq) (deg} (deg) (deq) (AU) (AU) tdays:
. 1.24693806 0.227864616 0.87164 300.05809 152.22833 27.87007 158.24099 0.9628379 1.5311234 508.61362
2 L.302350C 0.287871094 1.65105 107.77946 232.39979 194.26413 307.54156 0.9278683 1.6780316 $41.2378%
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V  Declination Rt Ascension X Dot Y Dot Z Dot
{km} (deg) {km/sec) (deg) (deq) (km/sec) {km/sec) {km/sec)
800.00000 51.60000 1.17341 -38.61558 123.59062 -0.50725 0.76374 -0.73231
800.00000 51.60000 1.17341 37.68590 124.17185 -0.52158 0.76829 0.71734
J izl No §=LeiSEs e -
MISSION OPERATIONS AR P
Earth Mars Earth SO CvlT o .
fQ - Clet O S -7
Dep Helio Arr Dep Helio Arr ~ ~ R
- o — 5 .
0.00 182.90 711.25 901.25 C=z/0126%%
182.90 528.35 190.00 1) , .
BN B e R P
Isc/Cap Orbits (radii) '
~poapse Distance 12.09 0.00 10.95 0.00 /(\ .- "Q ‘i
Periapse Distance 1.13 0.00 1.07 0.00 W : Y .
/ - s -
jpacecraft Distances (AU) ) - . ‘
Minimum Heliocentric 0.9840 1.0166 , -
Maximum Heliocentric 1.4996 1.6574 ey
Jeccentric 0.0000 1.1286 1.6764 0.0000 (S P
Maneuvers -
Propulsion Type Vloss None Vloss None
vinf (km/sec) 3.86 5.45 2.80 6.81 . -
Zff Delta-V (km/sec) 1.17 0.00 0.00 0.98 0.00 0.00 -, U7
Vel Losses (m/sec) 29.49 0.00 2.97 0.00
Sropellant (kg or t) 24.25% 0.00 0.00 9.25 0.00 0.00 R
rn time (hr) 0.28 0.00 0.10 0.00 A
Thrust (ios or klbs) 24.75 0.00 24.75 0.00 P
Spec Imp {sec) 463.4 0.0 442.1 0.0 - 1 Ly
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
probes Separated 17.31 23.56 I TN G
AecoBrake Separated 13.10 0.00 \/ -
Jrop Mass left 0.00 0.00 I
Sample Mass Added 0.00 0.00
/ /’/LA
N
2.0



HED N PERFORMANCE SUMMARY
iy Time Depart Arrive Flighz Time
'ays daysy
Earth JAN 21, 2014, 12.0000 hours GMT Mars JUL 22, 2014, 9.600C hours GMT l 181.’;000\
Julian Date |56679.000_0_j Julian Date 56860.9000
=78, 3840 Mars JAN 1, 2016, 18.0969 hours GMT Earth JUL 9, 2016, 18.0969 hours GMT &ZOOO\
Julian Date 57389.2540 Julian Date 57579.2540 T
Total Duration 90G.2340
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ----=-==< <--==-==oo Arrive -e--=---==<
Leg Initial gEngine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NezMass
07.181 6.000 24.864 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 43.305
2 45,905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ----<-==-==-----sssoss=eos cecmememecmememwe--=c= Arrive =-----cc--o-ToommSoTEToO0
Len VvV Int Decl Rt AscC Brn Tm Del V VLoss Vv Inf Decl Rt Asc Brn Tm Del V .css
(km/s) (deg) {deg) {min) (km/s} (m/s) (km/3s) {degq) (deq) (min) {km/s) m/s.
1 3.93042 -0.24 162.18 17.105 1.19944 31.793 5.44747 -9.34 313.66 0.000 0.00000 3.000
2 2.79974 22.29 160.17 6.068 0.97502 2.970 : 15.54 84.03 0.000 0.00000 9.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 Semi-Axis Eccentricity Inclination Asc Node Arq Per True Anom True Anom Perihelion Aphelion ferice
(AU) (deq) (deg) (deg} {deg) (deg) (AU) {AU) ‘days.
. 1.2460055 0.228639907 0.85877 301.07552 151.08183 29.01679 158.37017 0.9611189 1.5308921 508.01713
z 1.3029500 0.287871098 1.65105 107.77946 232.39977 194.26413 307.54156 0.9278683 1.6780316 543.23783
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot e
(km) (deg) {km/sec) {deq) (deg) {km/sec) {km/sec) (km/sec) L
800.00000 51.60000 1.19944 -38.00544 124.10285 -0.52990 0.78258 -0,73854 -
800.00000 51.60000 1.19944 37.62524 124.33308 -0.53579 0.78447 0.7322% -
Vo § —LoS &S
// é7lb4 / ‘5 C‘l :.‘§ ‘J"J‘-?_LO/ (,/’::—' S0
MISSION OPERATIONS o] ! ¢ - -
Earth Mars Earth e IS VR .
Dep Helio Arr Dep Helio Arr - - - -
Times (Gays! €> — 7"‘/ '\i C
Depart/Arrive 0.00 181.90 710.25 900.25 - ’ L
Flight/Stay 181.90 528.35 190.00 ’\L\: - € ,L}f &)
Isc/Cap Orpits (radii) \\
Apoapse Distance 12.09 0.00 10.95 0.00 N -
Pariapse Distance 1.13 0.00 1.07 0.00 E'l v } b 2, ‘g —
VLo, & A
izacacraf: Cistances (AU) :LV v -
Yeliocentric 0.9841 1.0166 * - -
Maximum Heliocentric 1.4996 1.6574 /. 33 =N
Geccentric 0.0000 1.1286 1.6764 0.0000 A
m” . £r32
Maneuvers AV‘.Z ”mVN -’ q(' T8l
Propulsion Type Vlioss None Vloss None xy o
vinf (km/sec) 3.93 5.45 2.80 6.81 - p - 2. S 2
Tef Deita-V (km/sec) 1.20 0.00 0.00 0.98 0.00 0.00 Weoet L
Jal Losses (m/sec) 31.79 0.00 2.97 0.00 .
Propelliant (kg or t) 24.86 0.00 0.00 9.2% 0.00 0.00 . [
3urn time (hr) 0.29 0.00 0.10 0.00 YR P AN N
T {lbs -or klibs) 24.75 0.00 24.75 0.00 Ay = e - e
Spe: lmp (sec) 463.4 0.0 442.1 0.0 . . e
Av o /?_Jé Woses -,
v3ss Changes (kg or t)
Ory Stage Jettisoned 6.00 0.00 6.30 0.00
Propes Separated 17.31 23.56
AercBrare Separated 13.10 0.00
op Mass Left 0.00 0.00
Ismple Mass Added 0.00 0.00



L Name:

Loarderd Case

“Tonverged)

Snay Time Oepart Arrive Flighn Time
tdays: (days|
Earth JAN 22, 2014, 12.0000 hours. Mars " JuL 22, 2014, 12.0000 hours GMT I 181.%000
Julian Date |56680.0000’ Julian Date 56861 .0000 .
328.2540 Mars JAN 1, 2016, 18.0967 hours GMT Earth JUL 9, 2016, 18.0967 hours GMT 19C.9000
Julian Date 57389.2540 Julian Date 57579.2540
Total Duration 33,2248
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ----===-= ==--=-==- Arrive ---------=
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
. 107.829 6.000 25.512 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 §3.30%
Z 45.305 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.2C8
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart --==-----s--==--=o--c=o cevmmemmce-scemmen-s~== Arrive --s+--=c------ce-----ooo-
Leg VvV Int Decl Rt Asc Brn Tm Del V VLloss VvV Inf Decl Rt Asc Brn Tm Del V Vicss
{km/s} (deg) (deg) (min} (km/s) {m/s) {km/s) {deg) (deg) {min} (km/s) im/s}
N 4.00097 Q.08 161.95 17.551 1.22685 34,354 -9.45 313.53 0.000 0.00000 3.000
z 2.79974 22.30 160.17 6.068 0.97502 2.970 6.81300 | 15.54 84.03 0.000 0.00000 c.ocC
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Lag Semi-Axis Eccentricity Inclination Asc Node Arg Per Trues Anom True Anom Perihelion Aphelion Period
(AU) {deg) (degq) (deq) (deg) (deg) (AU} (AU) {days.
. 1.2447786 0.229352802 0.84924 302.09318 149.90336 30.19507 158.58491 0.9592851 1.5302720 807.266933
2 1.3029500 0.287871103 1.65105 107.77947 232.39976 194.26414 307.54156 0.9278683 1.6780317 543.23783
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V  Declination Rt Ascension X Dot Y Dot Z Dot -t
(km) (deg) (km/sec) (deq) (deq) {km/sec) (km/sec) {km/sec)
§00.00000 51.60000 1.22685 -37.40238 124.58070  -0.55315 0.80241  -0.74520 Y
800.00000 51.60000 1.22685 37.53501 124.50295 -0.55108 0.80174 0.74745 .
'/ G -
MISSION OPERATIONS
Earth Mars Earth A A s Gy
Dep Helio Arr Dep Helio Arr AV 'A vV =~ 107
T.mes (daysi 72 L
Depart/Arrive 0.00 181.00 709.25 899.25 NI Ol RV
Flight/Stay 181.00 528.25 190.00 FERSEN -
Zsz/Cap Orgits (radii)
Apocapse Distance 12.09 0.00 10.95 0.00 ™
Periapse Distance 1.13 0.00 1.07 0.00 P
Spacecraft Distances (AU) 2
Minimum Heliocentric 0.9842 1.0166
Maximum Heliocentric 1.4995 1.6574
Geocentric 0.0000 1.1292 1.6764 0.0000 |
fu S\
Maneuvers N e
Propulsicen Type Vioss None Vioss None |
Vinf (km/sec) 4.00 5.44 2.80 6.81 :
£€¢ Delta-V (km/sec) 1.23 0.00 0.00 0.98 0.00 0.00 P
vel Losses (m/sec) 34.35 ’ 0.00 2.97 0.00 T
Sropellant (kg or t) 25.51 0.00 0.00 9.25 0.00 0.00
3yrn time ({(hr) 0.29 0.00 0.10 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
3pec Imp (sec) 463.4 0.0 442.1 0.0
“ass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00 ./1/
Probes Separated 17.31 23.56 R S /Z
AeroBrake Separated 13.10 0.00 Sy P s
Drop Mass Left 0.00 0.00 i /,"Z PR AT
Sample Mass Added 0.00 0.00 ¥
16,07
Avs oz v, L(uw - 7 Lo
Av = 240 myuCe

PERFORMANCE SUMMARY



Lnadded Case

Trounrged) PERFORMANCE SUMMARY
ay Tire Depart Arrive Fiight Time
ot W] (days)
Earth JAN 23, 2014, 12.0000 hours GMT . Mars JUL 22, 2014, 12.0000 hours GMT \186.0000”
Julian Date [5'63‘81.0000 J Julian Date 56861.0000 -
529258 Mars JAN 1, 2016, 18.0964 hours GMT Earth JUL 9, 2016, 18.0964 hours GMT 19043‘,30’
Julian Date 57389.2540 Julian Date 57579.2540 :
Total Duration 898.2540
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ~-----=-=-- =------~--- Arrive -----=---
g Initias gngine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
N 108.32 6.000 26.203 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.30¢8
z 45.305% 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =---==--s=-=-==---moc-c-= cec-ecemmacc—we-—wr-== Arrive ~e---------sscsssso-=coo
Leg V Inf Decl Rt Asc Brn Tm Del V V0ioss V Inf Decl Rt Asc Brn Tm Del V JLoss
{km/s) {degq) (deq) {min} {km/s} (m/s) {km/s) (degq) (deq) (min) {km/s) (m/s
X 4.07408 0.40 161.78 18.027 1.25588 37.22% 5.44450.. -9.57 313.42 0.000 0.00000 c.nen
z 2.79974 22.30 160.17 6.068 0.97502 2.970 1 §.81300 ; 15.54 84.03 0.000 0.00000 g.0¢¢C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Pericd
(AU} (deg) {deq) (deq) {deg} {deg) {AU) (AU) (days:
. 1.2437000 0.230206342 0.8375% 303.11043 148.74108 31.35737 158.73004 0.9573924 1.5300077 5C6.60732
N 1.3029300 0.287871107 1.65105 107.77947 232.39974 194.26414 307.54157 0.9278684 1.6780317 543.237%C
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC L
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot . .
(km) {deg) {km/sec) (deq) {deg) (km/sec) {km/sec) (km/sec) -
800.00000 51.60000 1.25588 ~36.78965 125.11103 -0.57847 0.82275 -0.75212 roor e
800.00000 51.60000 1.25588 37.42859 124.74879 -0.56844 0.81945 0.76329 &=
I, 215 %5 Ma=goife s ~ s I Ll
MISSION “OPERATIONS A A N - .
: - LGmd
Earth Mars Earth )NZ?.AV)_)' - '
Dep Helio Arr Dep Helio Arr /N [}
T.mes {days® wenl vV = }‘ I
Decart/Arrive 0.00 180.00 708.25 898.25 - L
Flignt/Stay 180.00 528.25 190.00 - -2
5 .
Pa i -
isc/Cap Ordits (radii) A\/ T n 4o i . (4 G 7 A
Apoapse Distance 12.09 0.00 10.95 0.00 LR £ ¢
Periapse Distance 1.13 0.00 1.07 0.00 , .
Av = 1L1%06 L
ipacecraft Distances (AU) <
Minimum Heliocentric 0.9843 1.0166
Maximum Heliocentric 1.4995 1.6574
Geocentric 0.0000 1.1292 1.6764 0.0000
4aneuvers
Propulsion Type Vioss None Vlioss None
Vinf (km/sec) 4.07 S.44 2.80 6.81
££€ Delta-V (km/sec) 1.26 0.00 0.00 0.98 0.00 0.00
val Losses (m/sec) 37.23 0.00 2.97 0.00
Propellant (kg or t} 26.20 0.00 0.00 9.25 0.00 0.00
2urn time (hr) 0.30 0.00 0.10 0.00
THrust ilbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp ‘sec) 463 .4 0.0 442.1 0.0
tass Changes {xg or t)
Jry Stage Jettisoned 6.00 0.00 6.30 ¢.00
Probes Separated 17.31 23.56
AeroBraxe Separated 13.10 0.00
Zrop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



saciet Tlane

Sample Mass Added

vrovarged, PERFORMANCE SUMMARY
Jtay Time Cepart Arrive Flight Time
Ldays) {days;
Earth JAN 24, 2014, 12.0000 hours GMT- Mars JUL 23, 2014, 12.0000 hours GMT _LBO.COBE
Julian Date \EPGBZ'OQQQ-J Julian Date 56862.0000
527.2949 Mars JAN 1, 2016, 18.0962 hours GMT Earth JUL 9, 2016, 18.0962 hours GMT 190.3000
Julian Date 5§7389.2540 Julian Date 57579.2540 7
Total Duration 997.2540
SPACECRAFT MASS SUMMARY (kg or t}
--------- Depart =---===== <—=--====- Arrive -«---=--=
.eg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops "Samples NetMass
: 109.230 6.000 26.913 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.30%
2 45.9305 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -==---=-==s--=-es---o=coo eemcmemewmcmeenccem--= APrive -------sescosssoosooooos
Lag Vv Int Decl Rt Asc Brn Tm Del V VLioss V Inf Decl Rt Asc Brn Tm Del V VLioss
{km/s) {deg) (deq) (min) {km/s) (m/s) (km/s) (deq) (deg) (min) (km/s) (m/s
¥ 4.14704 0.61 161.29 18.515 1.28550 40.342 S, -9.57 313.13 0.000 0.00000 0.000
2 2.79974 22.30 160.17 6.068 0.97502 2.970 .813?9_; 15.54 84.03 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioc
(AU) (deg) (deq) (deg} {deg) {deg) {AU) (AU} {days!
i 1.2405997 0.230126899 0.85250 304.13058 147.33440 32.76097 159.65548 0.9551043 1.5260951 504.71468
2 1.3029500 0.287871111 1.65105 107.77947 232.39973 194.26414 307.54157 0.9278684 1.6780317 543.23791
A
LAUNCH DELTA V ORIENTATION - PLANETQCENTRIC LV
Altitude Inclination Delta V  Declination Rt Ascension X Dot Y Dot 2 Dot - . st T
{km) (deg) (km/sec) {deg) (deg) (km/sec) (km/sec) (km/sec) - )
800.00000 51.60000 1.28550 -36.25913 125.25832 -0.59837 0.84642 -0.76030 e TN s
800.00000 51.60000 1.28550 37.24309 124.71857 -0.58285 0.84116 0.77798
— - -
1Ly § o 5-tos5Cs < el E
MISSION OPERATIONS A N ce T
- - N
o - - q -—1' bal P
Earth Mars Earth AV1~. A VZ) ‘ re
Dep Helio Arr Dep Helio Arrc ~ . o
Times tdays) !/jr_‘d‘fl Gt s Uy S Lo
Depart/Arrive 0.00 180.00 707.25 897.25 ;
Tlight/Stay 180.00 §27.25 190.00 » o
PR -
Zsc/Cap Orbits (radii) - 2Lz’
Apoapse Distance 12.09 0.00 10.95 0.00 Av? = 224, NG ‘
Periapse Distance 1.13 0.00 1.07 0.00
‘acecraft Distances (AU) A‘/ Ry SRS q
Minimum Heliocentric 0.9844 1.0166
Maximum Heliocentric 1.4982 1.6574
Seccentric 0.0000 1.1356 1.6764 0.0000
faneuvers
Propulsion Type Vloss None Vioss None
Vinf (km/sec) 4.15 5.38 2.80 6.81
Eff Delta-V {km/secC) 1.29 0.00 0.00 0.98 0.00 0.00
val Losses {m/sec) 40.34 0.00 2.97 0.00
?ropellant (kg or t} 26.91 0.00 0.00 9.25 0.00 0.00
8urn time (hr) 0.31 0.00 0.10 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
“tass Changes (kg or t)
Ory Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00



Luaned Case

Tsnverged) PERFORMANCE SUMMARY
o ~ 1}
Srag Time Depart koo Arxive
235
Earth JAN 25, 2014, 12.0000_&0q;s_5&$— Mars JUL 24, 2014, 12.0000 hours GMT
Julian Date 56683.0000 Julian Date 56363.0000
526.2540 Mars JAN 1, 2016, 18.0960 hours GMT Earth JUL 9, 2016, 1B.0960 hours GMT
Julian Date 57389.2540 Julian Date §7579.2540
Total Duration
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ----===-= <-T-===--= Arrive -=------<
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Sampl
1 109.984 6.000 27.667 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.0
2 45.905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.0
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =--=-----=s-==-o--=ss=s eemcec-ce-wm-=ece-=---= Arrive ----------o-
Leg Vv Inf Decl Rt Asc Brn Tm Del V VLioss VvV Int Decl Rt Asc Brn Tm Del
(km/s) {deg) (deg) (min) {km/s) (m/s) (km/s) (deq) (deg) (min) {km/
H 4.22230 0.81 160.85 19.034 1.31677 43.831 __-}Jlﬁlj -9.57 312.82 0.000 0.000
2 2.73974 22.30 160.17 6.068 0.97502 2.970 | 6;91;00. 15.54 84.03 Q.000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi-Axis Eccentricity Inclination Asc Node Arqg Per True Anom True Anom Perihelion Aphelion
(AU) {deg) {deq) (deg) (deq) (deg) (AU} {AU)
. 1.2375134 0.230134897 0.86730 305.15042 145.92744 34.16494 160.58244 0.9527183 1.5223084
z 1.30295%01 0.287871116 1.65105 107.77948 232.39971 194.26415 307.54157 0.9278684 1.6780318
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) {deq) (km/sec) (deq) (deq) (km/sec) {km/sec) (km/sec}
800.00000 51.60000 1.31677 -35.72819 125.44790 -0.61995 0.87081 -0.76892
800.00000 51.60000 1.31677 37.03756 124.75348 -0.59918 0.86360 0.79314
1,2 129 No g-Lossts
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr o
Times {days) L
Cepart/Arrive 0.00 180.00 706.25 896.25
Flight/Stay 180.00 526.25 150.00
Zsc/Cap Orbits (radil)
Apcapse Distance 12.09 0.00 10.95 0.00
periapse Distance 1.13 0.00 1.07 .00
Scacecraft Distances (AU)
Minimum Heliocentric 0.9845 1.0166
Maximum Heliocentric 1.4969 1.6574
Geccentric 0.0000 1.1420 1.6764 0.0000
Maneuvers
Propulsion Type Vlioss None Vlioss None
Vinf (km/sec) 4.22 5.32 2.80 6.81
Zff Delta-V (km/sec) 1.32 0.00 0.00 0.98 0.00 0.00
vel Losses (m/sec) 43.83 0.00 2.97 0.00 - ,
Propellant (kg or t) 27,67 0.00 0.00 9,25 0.00 0.00
3urn time (hr) 0.32 0.00 0.10 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00 » ( / ' 27
Spec Imp (sec) 463.4 0.0 442.1 0.0 (RPN V4
Mass Changes (kg or ti -~ e 3 -
Ory Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass lLeft 0.00 0.00
Sample Mass Added 0.00 0.00

Flight Time
taays,

es NetMass

00
00

45.30%
6.20C

s)
00
00

Period

(days)
502.83242
543.23793



Lo llardery fase

Trnvarged, PERFORMANCE SUMMARY
svay Time Depart Arrive
PR VA
Earth JAN 26, 2014, 12.0000_ha Mars JUL 29,
Julian Date 56684.0000]
ST Mars JAN 1, 2016, 18.0957 hours GMT Earth JUL 9
Julian Date 57389.2540
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =--==---= ~cc--e-w~- Arrive -—--------
Leqg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes
N 210,703 §.000 28.386 0.000 0.000 0.000 0.000 0.600 17.312
2 45.90% 6.2300 9.245 0.000 0.000 0.000 0.000 0.600 23.560
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ---------cemmcocccnona S ememesecccssccoeoo-
Leg VvV Inf Decl Rt Asc Brn Tm Del V Vioss VvV Inf Decl
(km/s) (degq) (deg) (min) (km/s) {m/s) (km/s) (deg)
L 4.29196 0.57 159.31 19.528 1.34636 47.335 .01 -9.05
2 2.79974 22.30 160.17 6.068 0.97502 2.970 6.81300 15.54
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom
{AU) (deq) (deq) {deg} {deg) (deg)
N 1.2277061 0.226913880 0.98916 306.17965 143.69927 36.38050 164.49424
2 1.30295%01 0.287871120 1.6510% 107.77948 232.39970 194.26415 307.54158
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V  Declination Rt Ascension X Dot
(km) (deg) (km/sec) (deg) (deg) (km/sec)
800.00000 51.60000 1.34636 -35.58464 124.31120 -0.61720
800.00000 51.60000 1.34636 36.50952 123.83572 -0.60256
[,l@?hwj*Lwﬁg
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
‘imes {days)
Cepart/Arrive 0.00 184.00 705.25 895.25
Flight/Stay 184.00 521.25 190.00
.32./Cap Orbits {radii}
Apcapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
oacecraft Distances (AU}
Minmimum Hellocentric 0.9846 1.0166
Maximum Heliocentric 1.4904 1.6574
Seocentric 0.0000 1.1737 1.6764 0.0000
inegvers
Propulsion Type Vioss None Vloss None
vinf (xm/sec) 1.29 5.01 2.80 6.81
£ff Delta-V (km/sec} 1.35 0.00 0.00 0.98 0.00 0.00
vel Losses (m/sec) 47.33 0.00 2.97 0.00
cpellant (kg or t) 28.39 0.00 0.00 9.25 0.00 0.00
zime (hr) 0.33 0.00 0.10 0.00
= i{lbs or klbs) 24.75 0.00 24.75% 0.00
Imp (sec) 463.4 0.0 442.1 0.0
iss Changes (kg or t)
Zry Stage Jettisoned 6.00 0.00 6.30 0.00
trooes Separated 17.31 23.56
AercBrake Separated 13.10 0.00
Jrop Mass Left 0.00 0.00
Zample Mass Added 0.00 0.00

2014,
Julian

2016,
Julian

fligh= Time

{days|
12.0000 hours GMT 184.0000
Date  56868.0000 .
JE.
18.0957 hours GMT 190.5000

Date 57579.2540

Total Duration 895.2547

AeroBrk Drops Samples NetMass
13.100 0.000 0.000 45.30¢
0.000 0.000 0.000 6.20C
Arrive ----weccccccoce
Rt Asc B8rn Tm Del V VLioss
(deg) (min) {(km/s) (m/s
311.66 0.000 0.00000 0.00C
84.03 0.000 0.00000 0.00¢C
Perihelion Aphelion Pericc
{AU) {AU) (days;
0.9491225 1.5062896 496.86832
0.9279684 1.6780318 543.23794
Y Dot Z Dot
(km/sec} {km/sec)
0.90441 -0.78346
0.89888 0.80103



T

Lnacded fase

“onvarqged) PERFORMANCE SUMMARY
Iray Time Depart Arrive £iight Time
1360 {days
Earth JAN 26, 2014, 16.3000 hours GMT. Mars AUG 14, 2014, 16.8000 hours GMT 200.2500
Julian Date |56684,2000 Julian Date 56884.2000
53375054 Mars JAN 1, 2016, 18.0957 hours GMT Earth JUL 9, 2016, 1B.0957 hours GMY 190.2200
Julian Date 57389.2540 Julian Date 57579.2540
Total Duration 895.%540
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =---===== <---===--< Arrive ---------
a7 Imizial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne:Mass
i 110.681 6.000 28.364 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 43.305
z 45.905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0.000 £.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =--=-=ws==-=--ce-cscc-w-= e-eemcemecvo——eece-=== APrive -----ssc-swsos-oo-oSsTEooT
~eg Vv Inf Decl Rt Asc Brn Tm Del Vv VLioss V Int Decl Rt Asc Brn Tm Del V /L0SS
(km/s) (deg) (deg) (min) {km/s} {m/8) (km/s) {degq) (deg) {min) (km/s) ‘m/s
L 4.28990 -2.18 155.61 19,513 1.34548 47.227 4,24119 -6.53 306.78 0.000 0.00000 3.000
2 2.7997¢ 22.30 160.17 6.068 0.97502 2.970 hf;EEEEQJ 15.54 84.03 0.000 0.00000 3.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
.23 Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelicn feriod
(AU} (degq) (deq) (deg) {deg) {degq) (AU} (AU) ‘days!
N 1.2083607 0.217260067 1.50657 306.41051 141.23863 38.81359 175.67506  0.9458322 1.4708893 485.16932
2 1.3029501 0.287871121 1.65105 107.77948 232.39969 194.26415 307.54158 0.9278684 1.6780318 543.23794
LAUNCH DELTA V ORLENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (degq) (km/sec) {deq) (deg) (km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.34548 -37.81213 119.38488 -0.52157 0.92621 -0.82488
800.00000 $1.60000 1.34548 34.247%8 121.22146 -0.57650 0.95111 0.75720
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days)
CTaparz/Arrive 0.00C 200.00 . 705.05 . 895.05
FLight/Stay 200.00 $05.05 190.00
sa/Cap Orbits (radii)
hpoapse Distance 12.09 0.00 10.95 0.00
Seriapse Distance 1.13 0.00 1.07 0.00
Ipacecraft Distances (AU)
Minimum Heliocentric 0.9846 ..1.,0166:
Maximum Heliocentric 1.4697 1.6574
Geccentric 0.0000 1.2733 1.6764 0.0000
Maneuvers e .
propulsion Type vioss None Vloss None
vinf (km/sec) 4.29 - 424 2.80 6.81
Zff Delta-V (km/sec) ' 1.35 0.00 " 0.00 0.98 0.00 0.00
Vel Losses (m/sec) 47.23 . 0.00 2.97 0.00
?rcopellant (kg or t) 28.36 0.00 0.00 9.25 0.00 0.00
Burn time (hr) 0.33 0.00 0.10 0.00 e
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00 .
3pec Imp (sec) 363.4 0.0 442.1 . 0.0
“ass Changes (kg or t)
2ry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
aeroBrake Separated 13.10 0.00
Crcp Mass Left 0.00 0.00
Jample Mass Added 0.00 0.00



PERFORMANCE SUMMARY

AV Cezarct Arcive Flight Time
a5 (days)
Zarnh 3EP 8, 2022, 11.0204 hours GMT Mars MAR 27, 2023, 11.0204 hours GMT 200.000
Julian Date 59830.9592 Julian Date 60030.9592
STREELE Mars AUG 23, 2024, 11.3006 hours GMT Earth WAR 11, 2025, 11.9006 hours GMT | 200,000/
Julian Date 60545.99%9 Julian Date 60745.9959
Total Duration 915.3367
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -----<-=== SwoToooTs Arrive ----===-<
L23 Tritial tnjine Propell Tankage Engine Propell Tankage Inert probes AeroBrk Drops Samples NetMass
h 120300 63.989 0.000 10.119 14.896 0.000 0.000 0.000 0.000 0.000 0.000 69.503
< 3.330 11,118 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.000 5.80%
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =------=---ss-o=osooTos fecamemmmceemmm——e===-= Arrive -------c---moS-ooToomTIT
23 voIné Decl Rt Asc Brn Tm Del V VLioss v Int Decl Rt Asc Brn Tm Del V VLoss
\rn/s) (deq) {deg) {min) (km/s} (m/8) (km/s) (deg) (deg) {min) {km/s) (m/s
4.29630 44.80 59.80 23.764 1.84618 68.212 3.785%4 ~-19.36 186.20 11.183 1.54222 17.509
3.rn I Zcast = 4.60 hrs 24.148 2.36876 150.412
N EREERST 0.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
e t-zantricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Pericd
(degq} {degq) (deg) {deg) (deg) (AU) (AU) (days)
. 3.273857472 2.95727 345.46737 358.76193 1.24739 143.50331 1.0074482 1.7673465 596.89747
z 2.233405543 0.32232 170.85059 §7.71750 173.15022 302.24574 0.9057634 1.4573201 469.10713
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
=3 cecentricity Inclination AscC Nodel Arg Perl Asc Node2 Arg Per2 Periapse Apoapse Period
(deg) {deg) (deg) (degq) (deg) (radii) {radii) (hours)
$.321387467 37.00000 213.98325 263.35220 338.41046 150.18555 1.0735943 10.9478952 24.60638
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Al Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(deg} (km/sec) (deg} {deg} (km/sec) (km/sec) (km/sec)
30022090 44.79961 4.21493 27.195%08 0.95873 3.74847 0.06273 1.92632
$S4% Leivg eSO
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
0.00 200.00 715.04 915.04
200.00 515.04 200.00
1.06 10.95 10.95 0.00
1.06 1.07 1.07 0.00
1.0075% 0.9935
1.6456 1.4573
2.0000 1.4090 1.4798 0.0000
s.on Tyre Vloss Vloss Vloss None
. 4.30 3.79 3.84 6.26
! ikm/sel) 4.21 0.00 1.54 1.57 0.00 0.00
im/sec) 218.62 17.51 9.95 0.00
(kg or t! 63.99 0.00 14.90 11.1% 0.00 0.00
me (hr) 0.80 0.19 0.14 0.00
\lbs or klbs) 45.00 45.00 45.00 0.00
Tmp ised) 917.0 917.0 917.0 0.0
i 12.50 10.12 0.00 0.00
B 0.00 52.58
= 3raxe Separated 0.00 0.00
Mas3s Left 0.00 0.00
L2 Mass Acgdec 0.00 0.00



D PERFORMANCE SUMMARY

2y Tame Legact Arrive Fligh~ Time
BRPEN (days)
Zarct S5EP 9, 2022, 12.0000 hours GMT Mars MAR 28, 2023, 12.0000 hours GMT 200.0000
Julian Date 59832.0000 Julian Date 60032.0000
LRI °s AUG 23, 2024, 11.9005 hours GMT Earth MAR 11, 2025, 11.9005 hours GMT 20%.2000
Julian Date 60545.9959 Julian Date 60745.9959
Total Duration 913.99%%9
SPACECRAFT MASS SUMMARY (kg or t)
---- Depart -=-------=  ~-===--==-- Arrive --=-------
. nLTial Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
70.809 63.840 0.000 10,119 14.647 0.000 0.000 0.000 0.000 0.000 0.000 69.503
£5.503 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.000 5.80%
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----<-=--cess--=-w--oo memeemmccmececccmem—== Arrive e---------------------oo
S v oIng Decl Rt Asc Brn Tm Del V VLioss V Inf Decl Rt Asc Brn Tm Del V VLoss
kem/ s ) (deg) (deq) {min) (km/s) (m/s) {km/s) (deq) (degq) {min} (km/3) {m/s
3.2987. 44.33 $8.70 23.710 1.84627 67.916 3.74844 -19.22 186.33 10.967 1.51856 16.615
z.rn I Zcast o= 4.60 hrs 24.091 2.36867 149.716
N 3.83734 0.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
=2 Zccentricity Inclination  Asc Node Arg Per True Anom True Anom Perihelion  Aphelion Period
(deg) {deg) (deg) (deg) (deg) (AU) (AU) {days)
0.273290302 2.92626 346.47904 357.71749 2.29092 144.00226 1.0070604 1.7645014 595.85459
- £.233405512 0.32232 170.85059 57.71749 173.15022 302.24574 0.9057634 1.4573201 469.10712
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
Ecrentricity Inclination Asc Nodel Arqg Perl Asc Node2 Arq Per2 Periapse Apoapse Period
({deq) (deg) {degq) (deq) {deg) (radii) (radii) (hours)
3.%21387487 37.00000 213.88451 263.92616 338.77848 150.23883 1.0735%43 10.9478952 24.60638
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) {deg) (km/sec) (deg) (deg) {km/sec) (km/sec) (km/sec)
400.00000 44.33087 4.21494 26.96392 0.08015 3.75674 0.00526 1.91118
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Hellio Arrc
0.00 200.00 714.00 914.00
200.00 514.00 200.00
1.06 10.95 10.95 0.00
1.06 1.07 1.07 0.00
cac2crait 2istances (AU)
R deliocentric 1.0072 0.9933%
h eliocentric 1.6463 1.4573
lezzintil 0.0000 1.4193 1.4798 0.0000
v2Is
.s.on Type Vloss Vloss Vioss None
1<m/sec) 4.30 3.75 3.84 6.26
2l ta=V (km/sec! .21 0.00 1.52 1.57 0.00 0.00
im/sec! 217.63 16.61 9.95 0.00
(kg or t) 63.84 0.00 14.865 11.11 0.00 0.00
(hr) 0.80 0.18 0.14 0.00
.lts or Klbsh 45.00 45.00 45.00 0.00
Ig2c Imp {sec) 317.0 917.0 917.0 0.0
~s35 lrnanges (kg or t)
3tage Jettisoned 12.50 10.12 0.00 0.00
23 Separated 0.00 52.58
S ke Separated 0.00 0.00
335 Left 0.00 0.00
= M3ass Aaded 0.00 0.00



M3

©otaress Loared Case

PESSLTLH PERFORMANCE SUMMARY
- Tome Jepart Arrive flight Time
130 {days)
garth SEP 10, 2022, 12.0000 hours GMT Mars MAR 29, 2023, 12.0000 hours GMT 200.0000
Julian Date 59833.0000 Julian Date 60033.0000
] Mars AUG 23, 2024, 11.9004 hours GMT Earth MAR 11, 2025, 11.9004 hours GMT 200.0000
Julian Date 60545.9959 Julian Date 60745.9959
Total Duration 912.%959
SPACECRAFT MASS SUMMARY (kg or t)
--------- separt -----=-=<  SoToTTooo Arrive -=<------
- nLTidl tngine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
R LTS l5¢ 2.508 €3.732 0.000 10.119 14.412 0.000 0.000 0.000 0.000 0.000 0.000 69.503
N 63.5C3 ¢.000 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.000 5.80%
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ----===--=-=-s-=s-s=seos meem—emme-mescu==m-=== Arrive ------s---ss-o-sSsTEooo
23 v oInf Decl Rt AscC Brn Tm Del V Vlioss V Int Decl Rt Asc Brn Tm Del V VLioss
(km/s) (deg) {deg) {min) (km/s) (m/s} (km/s) (deg) (deg) {min) (km/s) (m/s}
4.30496 41.86 57.65 23.670 1.84700 67.742 3.71291 -19.08 186.44 10.791 1.49606 15.795
Surn I Ccast = 4.61 hrs 24.049 2.36966 149.306
z 3.33734 0.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
(deg) (deg) (deg) (deg) (deq) (AU) (AU) {days)
L 0.272776%03 2.89717 347.45155 3156.70365 3.30386 144.49113 1.0066164 1.7617676 594.83008
- 7.232423482 0.32232 170.85060 57.71748 173.15022 302.24575 0.9057634 1.4573200 469.10711
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
M Semi-Axis Eccentricity Inclination Asc Nodel Arg Perl Asc Node2 Arg Per2 Periapse Apoapse Period
{raglis; (deg) (deg) {deg) (deg) (deg) (radii) (radii) (hours)
2.21074438 0.8211387467 37.00000 213.76091 264.49447 339.12667 150.27995 1.0735943 10.9478952 24.60638
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
{km) (degq) {km/sec) {deq) {degl) {km/sec) (km/sec} (km/sec)
400.00000 43.86118 4.21666 26.74616 359.28147 3.76522 -0.04722 1.89766
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio  Arr
0.00 200.00 713.00 913.00
200.00 $13.00 200.00
1.06 10.95 10.95 0.00
1.06 1.07 1.07 0.00
Jiszances (AU}
Heliocentric 1.0070 0.9935
Hellocentric 1.6469 1.4573
Lo Q.0000 1.4292 1.4798 0.0000
ilel2TS
sion Tyge Vloss Vlioss Vlioss None
/sac) 4.30 . 3N 3.84 6.26
Zelta-v (km/sec) 4.22 0.00 1.50 1.57 0.00 .00
Losses (m/sec) 217.05 15.80 9.95 0.00
sropellant (kg or € 63.73 0.00 14.41 11.11 0.00 0.00
s.rn Time (hr) 0.80 0.18 0.14 0.00
T {lbs or klbs) 45.00 45.00 45.00 0.00
: Imp isec) 317.0 917.0 917.0 0.0
¢35 Thanges (kg or t)
ooy 3Stage Jettisoned 12.50 10.12 0.00 0.00
frobes Separated 0.00 52.58
AaroBrake Separated 0.00 0.00
-zp Mass lef: 0.00 0.00
imp.e Mass Adced 0.00 0.00



arert LCaded Tase

CLnimrged) PERFORMANCE SUMMARY
v, T Separt Arrive Fl
tass
Earth SEP 11, 2022, 12.0000 hours GMT Mars MAR 30, 2023, 12.0000 hours GMT
Julian Date 59834.0000 Julian Date 60034.0000
¥a% 3 Mars AUG 23, 2024, 11.9003 hours GMT Earth MAR 11, 2025, 11.9003 hours GMT
Julian Date 60545.9958 Julian Date 60745.9958
Total Duration
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -=--=---= =-=-=--=-- Arrive =-~==<=----
g tngine Propell Tankage Engine Propell Tankage Inert probes AeroBrk Drops Samples
N 12.500 63.657 0.000 10.119 14.179 0.000 0.000 0.000 0.000 0.000 0.000
2 0.000 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.000
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ----=====--T--wsseos-oos cer—eccwsmeee——e~-w=== Arrive ------=-----=--
e3 v inf Decl Rt Asc 8rn Tm Del V Vioss VvV Int Decl Rt Asc Brn Tm Del V
(rm/s) (Ceq) (degq) (min) (km/s) (m/s) {km/s) (deg) (deg) (min) {km/s)
5.31482 43.37 56.63 23.643 1.84835 67.676 3.67749 -18.93 186.54 10.617 1.47380
z.rn 2 Coast = 4.61 hrs 24.020 2.37173 149,150
N 3.33794 0.42 29.07 8.322 1.56706 9.952 6.26432 -8.06 336.53 0.000 0.00000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
e tccentricity Inclination Asc Node Arqg Per True Anom True Anom Perihelion Aphelion
(deg) (deg) (deg) (deg} (deg) {AU) (AU}
. (0.272295783 2.86875 348.42459 355.67973 4.32685 144.98922 1.0061008 1.7590358
: 2.233405452 0.32232 170.85060 §7.71747 173.15022 302.24576 0.9057634 1.4573200
PLANETOCENTRIC CAPTURE ORBIT ELEMENTS
L Tccentricity Inclination Asc Nodel Arg Perl Asc Node2? Arq Per2 Periapse Apcapse
(deg) (degq) (deq) (deg) (deg) {radii) (radii)
0.321387467 37.00000 213.60822 265.07982 339.46967 150.31042 1.0735943 10.9478952
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (deg) {km/sec) (deq) (deg) (km/sec) (km/sec) {km/sec)
400.€0000 43.37384 4.22008 26.53275 358.53089 3.77438 -0.09680 1.88515
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio  Arr
0.00 200.00 712.00 912.00
200.00 512.00 200.00
Jroits cradii)
e Jistance 1.06 10.95 10.95 0.00
cse Justance 1.06 1.07 1.07 0.00
frzzecrait Distances (AU)
eliscentric 1.0067 0.9935
2l.ocencric 1.6475 1,4573
0.0000 1.4391 1.4798 0.0000
:zon Type Vloss Vlioss Vliecss None
(A, sel) 4.31 3.68 3.84 6.26
se.ta-\V (km/sec) §4.22 0.00 1.47 1.57 0.00 0.00
ses (m/sec) 216.83 15.01 9.95 0.00
nt {kg or t) 63.66 0.00 14.18 11.11 0.00 0.00
me . hr) 0.79 0.18 0.14 0.00
.ios or klbs) 45.00 45.00 45.00 0.00
mp .sed) 917.0 917.90 917.0 0.0
viss Changes (kg or U)
¢y 3tage Jettisoned 12.50 10.12 0.00 0.00
B »s Separated 0.00 52.58
- sne 3eparated 0.00 0.00
M3ss Left 0.00 0.00
:mp e Mass Adcded 0.00 0.00

ight Time
(days)

200.2000

200.0000

911.9958

NetMass

€9.503
5.805

Period

(days)
$93.78375%
469.10711

Pericd
(hours)
24.60638



Looadded Case
rijad PERFORMANCE SUMMARY
Jray Tome Depart Arrive Flign= Time
13ayYs) idays!
gar=h SEP 14, 2022, 16.2176 hours GMT Mars oCT 2, 2023, 16.4488 hours GMT 3182.0096
Julian Date 59837.1757 Julian Date 60220.1854
Total Duration 383.009¢
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -==-=====- <-T="=-"" Arrive -=<=---=-
: nitial Eng:ne Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
SILans §.403 18.278 0.000 0.000 0.000 0.000 0.000 0.000 9.800 0.000 0.000 51.520
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ~=-------=-=-----swo-eos macceccesmme———==w=--- Arrive =--------s-<--o--STToTTT
L voInf Decl Rt Asc Brn Tm Del V VLoss vV Inf Decl Rt Asc 8rn Tm Del V VLoss
LM/ S) (deg) (deq) {min) (km/s) {m/8) (km/s) (deg) {deg) (min) (km/s) (m/s
3.71368 15.73 82.13 12.912 1.11035 16.598 3.07417 19.53 177.69 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
23 sem:.-Axis Eccentricity Inclination Asc Node Arq Per True Anom True Anom Perihelion Aphelion Period
(AU} (deg) (deg) (deq) (deg) (deg) (AU) {AU) {days)
1.3%37868 0.257394533 0.83739 171.53339 184.16113 355.82721 216.59685 1.0053295 1.7022441 575.33903
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
AlTitude Inclination Delta V pDeclination Rt Ascension X Dot Y Dot 2 Dot
L KM {deg) [km/sec) (deg) {deg) (km/sec) {km/sec) {km/sec)
B0C.30000 28.50000 1.11035 -8.76212 34.39598 0.90552 0.61993 -0.16914
3C0.00C00 28.50000 1.11035 28.47797 25.81885 0.87857 0.42507 0.52944
MISSION OPERATIONS
Earth Mars
Dep Helio Arr
0.00 383.01
383.01
Zap Jroits .radii)
rse Distance 12.09 0.00
zar.apse C.stance 1.13 0.00
d (AU}
Liccentric 1.0053
M Locentric 1.7022
Jeocentril 0.0000 2.5432
M3 wers
Lsizn Type Vioss None
{km/sec; 3.71 3.07
Se.ta-V (km/sec) 1.11 0.00 0.00
Ve. Losses \m/sec) 16.60 0.00
Propellant kg or t) 18.28 0.00 0.00
3 sime hr) 0.22 0.00
T ..bs or klbs) 24.00 0.00
N Imp .sec! 461.4 Q.0
(kg or t)
Certtisoned 1.40 0.00
parated 0.00
rare Separated 9.80
Mass Left 0.00
c.e Mass Added 0.00




Lzaded Case

tamn:

‘Converged)

PERFORMANCE SUMMARY

a3 5ray Time Depart Arrive Flignn Time
i1ays) idays!
Earth SEP 2, 2022, 12.000Q hours GM Mars MAR 21, 2023, 12.0000 hours GMT \ZO0.0000
Julian Date 59825.000 Julian Date 60025.0000
527.9959% Mars AUG 23, 2024, 11.9013 hours GMT Earth MAR 11, 2025, 11.9013 hours GMT
Julian Date 60545.9959 Julian Date 60745.9959
Total Duration A20 . 3334
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =--==-==== ~-—--==--=- Arrive ----===---=
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples Ne:iMass
1 119.573 6.000 31.338 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.00¢ 51,923
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.5%8 0.000 0.000 0.002 §.2C0
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =~=-==---<-==-==c--=ocso=oos cemmmmmmmo—memem-m——== Arriye =---c-c--wosss-oSsEmEomIoT
Leg Vv Int Decl Rt Asc Brn Tm Del V VLoss Vv Int Decl Rt Asc Brn Tm Del V J_oSS
(km/s) {deq) (deg} {min) (km/s) {m/s) (km/s) (deg) (deq) {(min) {km/s) {m/s
1 4.35193 47.04 66.17 21.559 1.38114 59.355 3.99932 -20.02 185.10 0.000 0.0000C 0.230¢
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26433 -8.06 336.53 0.000 0.00000 c.oo%
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioc
{AU) (deg) (deg) ({deg) (deg) (degq) (AU) (AU} (days;
L 1.3959036 0.277675579 3.15084 339.68569 4.52754 355.48651 140.84297 1.0082952 1.7835119 602.39529
M 1.1815418 0.233405721 0.32231 170.85059 57.71757 173.15022 302.24569 0.9057632 1.4573204 469.107.7
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(Jam) (deq) (km/sec) (deg) {deg) (km/sec) {km/sec) (km/sec)
800.00000 51.60000 1.38114 16.18077 21.12350 1.23730 0.47802 0.38488
800.00000 $1.60000 1.38114 44.15737 354.83956 0.98685 -0.08912 0.96214
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 200.00 721.00 921.00
Flight/Stay 200.00 521.00 200.00
zsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU}
Minimum Heliocentric 1.0083 0.9935
Maximum Heliocentric 1.6418 1.4573
Geocentric 0.0000 1.3497 1.4798 0.0000
Maneuvers
Propulsion Type Vlioss None Vlioss None
Vinf (km/sec) 4.3% 4.00 3.84 6.26
Eff Delta-V (km/sec) 1.38 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 59.36 0.00 15.41 0.00
pPropellant (kg or t) 31.34 0.00 0.00 15.76 0.00 0.00
Burn time (hr) 0.36 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 42.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
RercBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



¥.in Name: Loaded Case
. {Converged) PERFORMANCE SUMMARY
3 3tay Time Depart Arrive Flight Time
{days) {days)
Earth SEP 4, 2022, 12.0000 hours GMT Mars MAR 23, 2023, 12.0000 hours GMT 200.00090

Julian Date 59827.0000 Julian Date 60027.0000

818.9959 Mars AUG 23, 2024, 11.9010 hours GMT Earth MAR 11, 202%, 11.901C hours GMT 200. 6060
Julian Date 60545.9959 Julian Date 60745.9959

Total Duration 918.99¢9

SPACECRAFT MASS SUMMARY (kg or t)

--------- Depart ----==-=-- =-------== Arrlve ---------

Leqg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NerMass
1 119.199 6.000 30.964 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 §1.8212
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.20C

DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ----===-=----=---ss===ss —ee-eeme-—occse==-m--~ Arrive ----s---s---ssssoocomos
Leg VvV Inf Decl Rt Asc Brn Tm Del V VL@Loss VvV Int Decl Rt AscC Brn Tm Del V ‘/Loss
(km/s) (deq) (deg) (min) {km/s) {m/s) (km/s) ({degq) (deq) (min) {km/s) (m/s:
1 4.32003 46.38 64.05 21.302 1.36691 57.261 3.92739 -19.82 185.53 0.000 0.00000 0.602
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00000 0.00¢

.eg Semi-Axis
(AU}

L 1.3931928

N 1.1815418

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival
Eccentricity Inclination  Asc Node Arg Per True Anom True Anom Perihelion  Aphelion Perioc
(deg) (deg) (deg) (deq) (degq) (AU) (AU) (days)
0.276294349 3.08263  341.62414 2.63335 357.37920 141.69838 1.0082615 1.7781241 600.64133
0.233405661 0.32231 170.85059 57.71755 173.15022 302.24571 0.9057632 1.4573203 469.10°1%

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
{km) {deg) (km/sec) (degq) {deg} (km/sec) (km/sec) {km/sec)

800.00000 51.60000 1.36691 14.79379 19.86671 1.2429¢ 0.44912 0.34903

800.00000 51.60000 1.36691 44.81383 352.26459 0.96086 -0.13052 0.96340

MISSION OPERATIONS

Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 200.00 719.00 919.00
Flight/Stay 200.00 519.00 200.00
Ssc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 1.0083 0.9935
Maximum Heliocentric 1.6431 1.4573
Geocentric 0.0000 1.3697 1.4798 0.0000
Maneuvers
Propulsion Type Vlioss None Vlioss None
vinf (km/sec) 4.32 3.93 3.84 6.26
£ff Delta-V (km/sec) 1.37 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) $7.26 0.00 15.41 0.00
Propelliant (kg or t) 30.96 0.00 0.00 15.76 0.00 0.00
8urn time {hr} 0.36 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.15 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
ODrop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



e Name: Loaded Case

(Converged}

PERFORMANCE SUMMARY

Jtay Time Depart Arrive £l
idays)
Earth SEP 6, 2022, 12.0000 hours GMT Mars MAR 25, 2023, 12.0000 hours GMT
Julian Date 59829.0000 Julian Date 60029.0000
516.9959 Mars AUG 23, 2024, 11.9008 hours GMT Earth MAR 11, 2025, 11.9%008 hours GMT
Julian Date 60545.9959 Julian Date 60745.9959
Total Duration
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -----==-- =--<-===s Arrive ----===--
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples
N 118.981 6.000 30.746 0.000 0.000 0.000 0.000 0,000 17.312 13.100 0.000 0.0C2
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23,558 0.000 0.000 0.000
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----=----=----sssoooos mmreceecomeeem—c~=---- Arrive ----s=--==----°
Leg vV Inf Decl Rt Asc Brn Tm Del Vv VLoss VvV Inf Decl Rt Asc 8rn Tm Del V
{km/s) (deq) (deg) (min} (km/s) (m/s) (km/s) (degq) (degq) (min) {km/s)
1 4.30121 45.62 61.90 21.152 1.35858 56.062 3.85562 -19.60 185.90 0.000 0.00000
2 3.83794 0.42 29.07 10.3¢47 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eqg Ssemi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU) {deq) {deg) {deg) (deq) (deq) (AU} (AU}
K 1.39032358 0.275010618 3.01779 343.56458 0.69785 359.31311 142.59166 1.0079787 1.7726929
2 1.1815418 0.233405601 0.32232 170.85059 57.71753 173.15022 302.24572  0.9057633 1.4573202
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km} (deg) (km/sec) (deg) (degq) (km/sec) (km/sec) {km/sec)
80C.00000 51.60000 1.35858 13.38983 18.67918 1.25204 0.42328 0.31461
800.00000 51.60000 1.35858 45.54365 349.87332 0.93668 -0.16730 0.96973
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
Times t(days!
Jepart/Arrive 0.00 200.00 717.00 917.00
Flight/Stay 200.00 517.00 200.00
csc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
3jpacecraft Distances (AU}
Minimum Heliocentric 1.0080 0.9935
Maximum Heliocentric 1.6444 1.4573
Geocentric 0.0000 1.3896 1.4798 0.0000
Maneuvers
Propulsion Type Vlioss None Vlioss None
vinf (km/sec) 4.30 3.86 3.84 6.26
£¢£f Delta-v (km/sec) 1,36 0.00 0.00 1.57 0.00 0.00
vel Losses (m/sec) 56.06 0.00 15.41 0.00
Propellant (kg or t) 30.7% 0.00 0.00 15.76 0.00 0.00
aurn time (hr) 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75% 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added

Ldé/s
20C.%7%90
200.%.50

6.

3339

NeztMass

[
>

o w

23
00

o

Perioa

{days:
598.7%473
469.10714



F.le Name: Loaded Case

‘~onverged) PERFORMANCE SUMMARY
;7 Stay Time Depart Arrive Tilghn Time
Tdays! idays.

Earth SEP 7, 2022, 12.0000 hours GMT Mars MAR 26, 2023, 12.0000 hours GMT 200.5503

Julian Date 59830.0000 Julian Date 60030.0000
£15.9393%9% Mars AUG 23, 2024, 11.3%007 hours GMT Earth MAR 11, 2025, 11.9007 hours GMT 200.7255

Julian Date 60545.9959 Julian Date 60745.9959
Total Duration 415.335%

SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -----=-=-- <----=-==- Arrive ---------

Leg Initial Engine Propell Tankage Englne Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
N 118.931 6.000 30.696 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.0090 6.200

DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =----=---======c-=-cc=~-= ceecceeememe=—nece--=~ Arrive --------c-------c-oo=os
Leg VvV Int Decl Rt Asc Brn Tm Del V Vlioss V Inf Decl Rt Asc Brn Tm Del V Vioss
(km/s} {deq) (deq) {min) (km/s) (m/s} {km/s) (deq) (deg} (min) (km/s) im/s
1 4.29688 45.21 60.82 21.118 1.35668 55.790 3.81981 -19.48 186.06 0.000 0.00000 0.003
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00000 2.00C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
2q Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
(AU} (deg) {deg) (deg) {deg) (deg) {AU) (AU) {days
1.3888531 0.274408493 2.9B654 344.53555 359.71465 0.29549 143.05247 1.0077400 1.7699662 %97.83714¢
1.1815418 0.233405571 0.32232 170.85059 57.71751 173.15022 302.24573 0.9057633 1.4573202 463.10712
LAUNCK DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V  Declination Rt Ascension X Dot Y Dot Z Dot
(Jam) (deg) {km/sec) {deg} (deg) {km/sec) {km/sec) (km/sec)
800.00000 51.60000 1.35668 12.68680 18.11631 1.25794 0.41156 0.29796
800.00000 51.60000 1.35668 45.92999 348.76943 0.92555 -0.18378 0.97476

MISSION OPERATIONS

Earth Mars Earth
Dep Helio Arr Dep Helio Arr

Times (days)

Depart/Arrive 0.00 200.00 716.00 916.00

Flight/Stay 200.00 516.00 200.00
isc/Cap Orbits (radii)

Apoapse Distance 12.09 0.00 10.95 0.00

Periapse Distance 1.13 0.00 1.07 0.00
spacecraft Distances (AU)

Minimum Heliocentric 1.0077 0.9935

Maximum Heliocentric 1.6450 1.4573

Geocentric 0.0000 1.3995 1.4798 0.0000
{aneuvers

Propulsion Type Vlioss None Vloss None

vinf (km/sec) 4.30 3.82 3.84 6.26

Eff Delta-Vv (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00

Vel Losses (m/sec) $5.79 0.00 15.41 0.00

Propellant (kg or t) 30.70 0.00 0.00 15.76 0.00 0.00

Burn time (hr) 0.35 0.00 0.17 0.00

Thrust (lbs or klbs} 24.75 0.00 24.75 0.00

Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)

Ory Stage Jettisoned 6.00 0.00 6.30 0.00

Probes Separated 17.31 23.56

AeroBrake Separated 13.10 0.00

Drop Mass Left 0.00 0.00

Sample Mass Added 0.00 0.00



Name o Loaced Tase

(Convarqged) PERFORMANCE SUMMARY

sray Time Depart Arrive Fiignt T.me
tdays) tdays,

Earth SEP B8, 2022, 12.0000 hours GMT Mars MAR 27, 2023, 12.0000 hours GMT 200.%7500

Julian Date 59831,0000 Julian Date 60031.0000
514.9959 Mars AUG 23, 2024, 11.9006 hours GMT Earth A MAR 11, 2025, 11.9006 hours GMT 200.7.00

Julian Date 60545.9959 Julian Date 60745.9959
Total Duration 314.3%59

SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ---===-== ~=~=T-=-""< Arrive ===-----<

L2g Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
. 118.921 6.000 30.686 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823
o 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200

DEPARTURE/ARRIVAL CONDITIONS

---------------------- Depart =---=--=---ws-SSsooTETo mmemese-—esssesesss
L2g vV Inf Decl Rt Asc Brn Tm Del V VLoss VvV Inf Decl
{km/s) (degq) (deg) {rmin) (km/s) (m/s) (km/s) (deg)
L 4.29603 44.78 59.76 21.111 1.35630 $5.737 3.78409 -19.35
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
.2G semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom
(AU) {deg) (deg) {deg) (deg) (deg)
N 1.3873347 0.273834617 2.95604 345.50704 358.72118 1.28811 143.52268
2 1.1815417 0.233405541 0.32232 170.85059 57.71750 173.15022 302.24574

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot

(k) (deg) {km/sec) (deg) {deg) (km/sec)
800.00000 51.60000 1.35630 11.98622 17.57641 1.26479
800.00000 51.60000 1.35630 46.32683 347.73845 0.91522

MISSION OPERATIONS

Earth Mars Earth
Dep Helio  Arr Dep Helio Arr

C“imes (days)

Depart/Arrive 0.00 200.00 715.00 915.00

F.ight/Stay 200.00 515.00 200.00
Isc/Cap Orbits (radii)

Apcapse Distance 12.09 0.00 10.95 0.00

pPeriapse Distance 1.13 0.00 1.07 0.00
jpacecraft Distances (AU}

Minimum Heliocentric 1.0075 0.9935

Maximum Heliocentric 1.6457 1.4572

Geocentric 0.0000 1.4094 1.4798 0.0000
Maneuvers

propulsion Type Vloss None Vlioss None

Vinf {(km/sec) 4.30 3.78 3.84 6.26

Eff Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00

Vel Losses {(m/sec! 55.74 0.00 15.41 0.00

propellant (kg or t) 30.69 0.00 0.00 15.76 0.00 0.00

8urn time (hr) 0.35 0.00 0.17 0.00

Thrust (lbs or klbs! 24.75 0.00 24.75 0.00

Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)

Dry Stage Jettisoned 6.00 0.00 6.30 0.00

Probes Separated 17,31 23.56

AeroBrake Separated 13.10 0.00

Drop Mass Left 0.00 0.00

sample Mass Added 0.00 0.00

-e- Arrive =e-w-e-c--c--c-sosooooTo
Rt Asc Brn Tm Del V vioss
(deg) {min) {km/s) (m/s)

186.20 0.000 0.00000 0.000
336.53 0.000 0.00000 0.000

Perihelion Aphelion Perioc
(AU) (AU) (days!

1.0074344 1.7672350 596.857CC

0.9057634 1.4573201 463.10713

Y Dot Z Dot
(km/sec) {km/sec)
0.40064 0.28167
-0.19891 0.98100



Foie Nanme:

Leaderd Case

‘Converqged)

iy Stay Time Depart
‘daysi
Earth
513.9959 Mars
--------- Depar
Leg Initial Engine Prope
L 118.952 6.000 30.7
2 51.823 6.300 15.7
Leg VvV Inf Decl R
{km/s) (deg)
1 4.29871 44.33
2 3.83794 0.42
eg Semi-Axis Eccentricity
(AU)
N 1.3857809 0.273290302
2 1.1815417 0.233405512
Altitude Inc
(dam)
800.00000 5
800.00000 )
Earth
Dep
Times (days)
Depart/Arrive 0.00
F.ight/Stay
Esz/Cap Orbits (radii)
Apcapse Distance 12.09
Periapse Distance 1.13
Spacecraft Distances (AU)
M.aimum Heliocentric
Ma«<imum Heliocentric
Geocentric 0.0000
Maneuvers
Precpulsion Type Vioss
Vinf (km/sec) 4.30
¢ Delta-V (km/sec) 1.36
V2l Losses (m/sec) 55.90
Fropellant (kg or t) 30.72
8urn time (hr) 0.35
Thrust {(lbs or klbs) 24.75
Spec Imp (sec) 463.4
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00

probes Separated
AercBrake Separated
Crop Mass left
Sample Mass Added

PERFORMANCE SUMMARY

Arrive fligrs Time
{23475
SEP 9, 2022, 12.0000 hours GMT Mars MAR 28, 2023, 12.0000 hours GMT 2007500
Julian Date 59832.0000 Julian Date 60032.0000
AUG 23, 2024, 11.9005 hours GMT Earth MAR 11, 2025, 11.9005 hours GMT R MY
Julian Date 60545.9959 Julian Date 60745.9959
Total Durat:ion G13.9%5%
SPACECRAFT MASS SUMMARY (kg or t)
g ========= s---e---- Arrive ---------
11 Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples lietMass
17 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 - ]
65 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.20C
DEPARTURE/ARRIVAL CONDITIONS
-- Depart ==-====--=--=s-co-=ss==-  mSsSSessSSoooossSSomTS Arrive ------e--cws-----c--o--
t Asc 8rn Tm Del V VLoss Vv Int Decl Rt Asc Brn Tm Del V /Loss
{deg) {min) (km/s) {m/s) (km/s) (deg) (deg) {min} (km/s} m/s)
58.70 21.132 1.35748 §5.905 3.74844  -19.22 186.33 0.000 0.00000 G.000
29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00000 s.0CC
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
{deg} (deg} {deq) (deg) {deg} (AU) (AU) {days:
2.92626 346.47904 357.71749 2.29092 144.00226 1.0070604 1.7645014 535.8543%9
0.32232 170.85059 97.71749 173.15022 302.24574 0.9057634 1.4573201 4€9.10722
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
lination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
{deq) (km/sec) (deg) (deg) (km/sec) {km/sec) (km/sec)
1.60000 1.35748 11.29056 17,06114 1.27263 0.39057 0.26577
1.60000 1.35748 46.73100 346.78866 0.90583 -0.21265 0.988B44
MISSION OPERATIONS
Mars Earth
Helio Arr Dep Helio Arr
200.00 714.00 914.00
200.00 514.00 200.00
0.00 10.95 0.00
0.00 1.07 0.00
1.0072 0.9935
1.6463 1.4573
1.4193 1.4798 0.0000
None Vioss None
3.75 3.84 6.26
0.00 0.00 1.57 0.00 0.00
0.00 15.41 0.00
0.00 0.00 15.16 0.00 0.00
0.00 0.17 0.00
0.00 24.75 0.00
0.0 442.1 0.0
0.00 6.30 0.00
17.31 23.56
13.10 0.00
0.00 0.00
0.00 0.00



. le Name: Loaded Case
{Converged) PERFORMANCE SUMMARY
Sray Time Depart Arrive Tliht Time
‘days) Ve
Earth SEP 10, 2022, 12.0000 hours GMT Mars MAR 29, 2023, 12.0000 hours GMT 2000000
Julian Date 59833.0000 Julian Date 60033.0000
512,9959 Mars AUG 23, 2024, 11.9004 hours GMT Earth MAR 11, 2025, 11.9004 hours GMT 200.%500
Julian Date 60545.9959 Julian Date 60745.9959
Total Duration 3129939
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart -----==-= =<-=====-< Arrive ----=-===--
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert probes AeroBrk Drops Samples NetiMass
" 119.024 6.000 30.789 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 £1.823
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =--=--=-=<-=-=-oss-s-=oms ecemme—eemmmmm—e=~=== Arrive ---=--cc--=-s--cosssTmTTo
Leg VvV Int Decl Rt Asc Brn Tm Del V Vicss VvV Inf Decl Rt Asc Brn Tm Del V 7_088
(km/s) (deq) {deq) {min} (km/s) (m/s) {km/s) (deg) (deg) (min) (km/s) im/s
1 4.30496 43.86 57.65 21.182 1.36024 56.299 3,71291 -19.08 186.44 0.000 0.00000 2.008
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 ~8.06 336.53 0.000 0.00000 o.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
.eg Semi-Axis Eccentricity Inclination  Asc Node Arg Per Trus Anom True Anom Perihelion Aphelion Feriod
(AU) {deg) {deg} (deg) (deq) {degq} (AU) {AU) idays;
L 1.3841920 0.272776903 2.89717 347.45155 356.70365 3.30386 144.49113 1.0066164 1.7617676 594.83008
2 1.1815417 0.233405482 0.32232 170.85060 57.71748 173.15022 302.24575 © 0.9057634 1.4573200 469.10731
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
{km) (deg) (km/sec) (degq) {deq) {km/sec) (km/sec} {km/sec)
800.00000 51.60000 1.36024 10.60236 16.57202 1.28148 0.38134 0.25027
800.00000 51.60000 1.36024 47.139189 345.92768 0.89749  -0.22497 0.99707
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 200.00 713.00 913.00
Flight/Stay 200.00 513.00 200.00
tsc/Cap Orbits (radii}
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
spacecraft Distances (AU}
Minimum Heliocentric 1.0070 0.9935
Maximum Heliocentric 1.6469 1.4573
Geocentric 0.0000 1.4292 1.4798 0.0000
Maneuvers
Propulsion Type Vloss None Vioss None
vinf (km/sec) 4.30 3.71 3.84 6.26
Eff Delta-V (km/sec) 1.36 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 56.30 0.00 15.41 0.00
pPropellant (kg or t) 30.79 0.00 0.00 15.76 0.00 0.00
Surn time (hr) 0.35 0.00 0.17 0.00
Thrust (lbs or klbs} 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0,00
0.00 0.00

Sample Mass Added



*i.e Name: Loaded Case

. . . ifsnvarged) PERFORMANCE SUMMARY
~3 Stay Time Depart Arrive Flight Time
(days/ idays)
Earth SEP 11, 2022, 12.0000 hours GMT Mars MAR 30, 2023, 12.0000 hours GMT 200.509¢C
Jullan Date 59834.0000 Julian Date 60034.0000
511.9958 Mars AUG 23, 2024, 11.9003 hours GMT Earth MAR 11, 2025, 11.9003 hours GMT 200.°°00
Julian Date 60545.9958 Julian Date 60745.9958
Total Duration 911.%3¢8
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart --==--=-==-- =-=------= Rrrive ---o-=----
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
1 119.138 6.000 30.903 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 £..823
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart --=----s-===---c=-c--o< ememeeememeeme—cscee-= Arrive ---------scosmss-msosoooso
Leg VvV Inf Decl Rt Asc Brn Tm Del V Vioss vV Inf Decl Rt Asc Brn Tm Del V ‘/LOSS
(km/s) {degq) (deg) {min) (km/8) (m/s) {km/s) {deg) (deg) {min) (km/s) n/s
1 4.31482 43.37 56.63 21.260 1.36460 56.926 3.67749 -18.93 186.54 0.000 0.00000 2.20¢
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26432 -8.06 336.53 0.000 0.00000 3.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
K-1-] Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioc
(AU) (deg) (deq) (deg) (deg) (deq) (AU) (AD) (days;
L 1.3825683 0.272295783 2.86875 348.42459 355.67973 4.32685 144.98922 1.0061008 1.7590358 593.78373
2 1.1815417 0.233405452 0.32232 170.85060 57.71747 173.15022 302.24576 0.9057634 1.4573200 463.1071%

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(¥am) (deq) {km/sec) (deq) (degq) {km/sec) {km/sec) {km/sec)

800.00000 51.60000 1.36460 9.92414 16.11047 1,29139 0.37300 0.23518

800.00000 51.60000 1.36460 47.54795 345.16235 0.89035 -0.23%87 1.00686

MISSION OPERATIONS

Earth Mars Earth
Dep Helio  Arr Dep Helio Arr

Ti:mes (days)

Depart/Arrive 0.00 200.00 712.00 912.00

fFlight/Stay 200.00 512.00 200,00
Isc/Cap Orbits (radii})

Apocapse Distance 12.09 0.00 10.95 0.00

Periapse Distance 1.13 0.00 1.07 0.00
jpacecraft Distances (AU)

Minimum Heliocentric 1.0067 0.9935

Maximum Heliocentric 1.6475 1.4573

Geocentric 0.0000 1.4391 1.4798 0.0000
4aneuvers

Propulsion Type Vioss None Vlioss None

vinf (km/sec) 4.31 3.68 3.84 6.26

Eff Delta-V (km/sec) 1.36 0.00 0.00 1.%7 0.00 0.00

Vel Losses (m/sec) 56.93 0.00 15.41 0.00

Propellant (kg or t) 30.90 0.00 0.00 15.76 0.00 0.00

Burn time (hr) 0.35 0.00 0.17 0.00

Thrust (lbs or klbs) 24.75 0.00 24.75 0.00

Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)

Dry Stage Jettisoned 6.00 0.00 6.30 0.00

Probes Separated 17.31 231.56

AeroBrake Separated 13.10 0.00

Drop Mass Left 0.00 0.00

Sample Mass Added 0.00 0.00



“1ie Name: Loaded Case

iConverged) PERFORMANCE SUMMARY
+3  Sray Time Depart Arrive .1ght Time
fdays! {daysi
Earth SEP 13, 2022, 12.0000 hours GMT Mars APR 1, 2023, 12.0000 hours GMT nt.nnac
Julian Date 59836.0000 Julian Date 60036.0000
509.9958 Mars AUG 23, 2024, 11.9001 hours GMT Earth MAR 11, 2025, 11.9001 hours GMT 200.%300
Julian Date 60545.9958 Julian Date 60745.9958
Total Duration 309.%358
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ===---==== =-=<---==< Arrive =--=====--
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
1 119.497 6.000 31.262 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -----=-==-==-=ss-ossesss cecmmemwemcecm-w-=e=-=+= Arrive --------c----=c-osnmooT
Leg VvV Inf Decl At Asc Brn Tm Del V VLoss VvV Inf Decl Rt Asc Brn Tm Del V /L.o8s
(xm/s) {deq) (deg) (min) {km/s) (m/83) (km/s) (deq) (deq) {min) (km/s) im/s
1 4.34547 42.35 54.65 21.507 1.37824 58.925 3.60710 -18.61 186.68 0.000 0.00000C 0.0CC
2 3.83794 0.42 29.07 10.347 1.57251 15.412 6.26431 -8.06 336.53 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
.eg Semi-Axis Eccentricity Inclination Asc Node Arg Per Trus Anom True Anom Perihelion Aphelion Perioc
(AU} (deq) (deg) (degq) (deg) {deg) {AU) (AU} (days
1 1.3792178 0.271435907 2.81381 350.37226 353.60205 6.40262 146.01269 1.0048486 1.7535870 591.626¢6.
2 1.1815417 0.233405392 0.32232 170.85060 57.71745 173.15022 302.24577 0.9057635 1.4573199 469.107C9
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(Jam) {deg) (km/sec) {deg) (deg) {km/sec) {km/sec) {km/sec)
800.00000 51.60000 1.37824 8.60769 15.27520 1.31458 0.35902 0.20628
800.00000 51.60000 1.37824 48.35293 343.94129 0.88016 -0.25336 1.02990
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 200.00 710.00 910.00
Flight/Stay 200.00 510.00 200.00
£sc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU}
Minimum Heliocentric 1.0062 0.9935
Maximum Heliocentric 1.6487 1.4573
Geocentric 0.0000 1.4588 1.4798 0.0000
Maneuvers
Propulsion Type Vlioss None Vlioss None
Vinf (km/sec) 4.35 3.61 3.84 6.26
Eff Delta-V {km/sec) 1.38 0.00 0.00 1.57 0.00 0.00
vel Losses (m/sec) 58.92 0.00 15.41 0.00
propellant (kg or t} 31.26 0.00 0.00 15.76 0.00 0.00
Burn time (hr) 0.36 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added



cur Nareowraded Case

|- i~onverqed)

PERFORMANCE SUMMARY

1 3nay Time Depart Arrive flignh= Time
(days, faays
Earth SEP 14, 2022, 4.0671 hours GMT Mars APR 2, 2023, 4.0671 hours GMT \ZO0.0000]
Julian Date 59836.6695 Julian Date 60036.6695
~.
509.3264 Mars AUG 23, 2024, 11.9000 hours GMT \ Earth MAR 11, 2025, 11.9000 hours GMT {EO0.0000)
Julian Date 60545.9958 \\\ Julian Date 60745.9958
los~d0 s Lor Total Duration  209.3254
C:3 = 19
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =----===== =-=------- Arrive ~----=---
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
L 119.656 6.000 31.421 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.823
2 51.823 6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =-=+=----es-scccccceveo ——---e-m--ecc-ec--o-=~ Arrive ---=--ss-c-co-oo---cccoco--
Leg Vv Int Decl Rt Asc Brn Tm Del V VLoss Vv Inf Decl Rt Asc Brn Tm Del Vv Vlioss
(deg) (deg) (min) {km/s) (m/s) (km/s) {deg) {deg} {min) (km/s) (m/s
1 4,359 42.00 54.01 21.617 1.38432 59.831 3.58369 -18.49 186.71 0.000 0.00000 0.000
2 .83794 0.42 29.07 10.347 1.57251 15.412 6.26431 -8.06 336.53 0.000 0.00000 0.000
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
&G Semi-Axis Eccentricity Inclination Asc Node Arq Per True Anom True Anom Perihelion Aphelicn Period
(AU) (deq) (deg) (deg} {deg) {deg) (AU} (AU} (days)
1 1.3780659 0.271180095 2.79597 351.02468 352.89782 7.10619 146.36329 1.0043619 1.7517700 590.88563
2 1.1815417 0.2334052372 0.32232 170.85060 57.71744 173.15022 302.24578 0.9057635 1.4573199 469.10709
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(am) (deg} {km/sec) (deg} (deg) {km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.38432 8.18158 15.02302 1.32339 0.35517 0.19700
800.00000 51.60000 1.38432 48.61476 343.62964 0.87809 -0.25794 1.03863
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
“.mes (days)
Jepart/Arrive 0.00 200.00 709.33 909.33
flight/Stay 200.00 509.33 200.00
isc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
‘pacecraft Distances (AU)
Minimum Heliocentric 1.0060 0.9935
Maximum Heliocentric 1.6490 1.4573
Geocentric 0.0000 1.4654 1.4798 0.0000
‘3neuv§rs
Propulsion Type Vloss None Vioss None
vinf (km/sec) 4.36 3.58 3.84 6.26
£ff Delta-V (km/sec) 1.38 0.00 0.00 1.57 0.00 0.00
Vel Losses (m/sec) 59.83 0.00 15.41 0.00
Propellant (kg or t) 31.42 0.00 0.00 15.76 0.00 0.00
8urn time (hr) 0.36 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp {sec) 463.4 0.0 442.1 0.0
1ass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Lleft 0.00 0.00
Sample Mass Added 0.00 0.00



in File Name:

w1l {fenverged)

Loaded Case

PERFORMANCE SUMMARY

a3 Stay Time Depart Arrive Fiight Time
(days) {davs,
Earth oCT 8, 2024, 12.0000 hours GMT Mars MAY 5, 2025, 4.4291 hours GMT 208.6349
Julian Date 60592.0000 Julian Date 60800.6845
513.2570 Mars SEP 30, 2026, 10.5960 hours GMT Earth APR 18, 2027, 10.5960 hours GMT 200.300@
Julian Date 61313.9415 Julian Date 61513.941%
Total Duration 921.3%41%
SPACECRAFT MASS SUMMARY (kg or t}
--------- Depart ----=--== <-=-===--c Arrive ----==---
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NelXass
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.693
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.20C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ---—--==-----=-smosmsoos ememmw—cemwem=——c====== Arrive -—=-=----cos-sosoooSSmTITE
Leg vV Inf Decl Rt Asc Brn Tm Del V VLioss VvV Inf Decl Rt AscC Brn Tm Del V viloss
(deg) (deg) {min) (km/s} (m/s) {km/s) (deg) (deg) {min) (km/s) tm/s!
1 48.930 108.57 21.045 1.35434 $5.296 4.82626 -29.11 232.32 0.000 0.00000 ¢.00¢C
2 .82106 15.24 49.80 10.262 1.56167 15.033 6.81300 -1.78 11.02 0.000 0.00000 0.90C
HELTOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom perihelion  Aphelion Per:od
(AU} (degq) (deg) (deg) {deg) (deg} {AU) {AU) {days
1 1.3868010 0.279785537 3.23528 15.38136 2.69835 357.2815% 146.01688 0.9987941 1.7748078 596.5.2€2
2 1.2361880 0.260104758 1.27868 27.87954 235.25057 181.89730 304.67056 0.9146496 1.5577263 92.02532
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(Jam} {deg} (km/sec) (degq) (degq) (km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.35434 19.64712 59.68520 0.64381 1.10109 0.45536
. 800.00000 51.60000 1.35434 41.23676 37.90962 0.80354 0.62576 0.89274
)
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 208.68 721.94 921.94
Flight/Stay 208.68 §13.26 200.00
Tsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU}
Minimum Heliocentric 0.9988 1.0040
Maximum Heliocentric 1.6644 1.5574
Geocentric 0.0000 1.4604 1.6690 0.0000
Maneuvers
pPropulsion Type Vioss None Vioss None
vint (km/sec) 4.29 4.83 3.82 6.81
Eff Delta-V (km/sec! 1.35 0.00 0.00 1.56 0.00 0.00
vel Losses (m/sec) 55.30 0.00 15.03 0.00
Propellant (kg or t) 30.59 0.00 0.00 15.64 0.00 0.00
Burn time (hr) 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
heroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00

@]



tile Name:

Loaded Case

tConverged) PERFORMANCE 3UMMARY
a3 Stay Time Depart Arrive Flight Time
{days) T2ays)
Earth OCT 10, 2024, 12.0000 hours GMT Mars MAY 2, 2025, 11.1837 hours GMT 203.3%63
Julian Date 60594.0000 Julian Date 60797.9660
315.9755 Mars SEP 30, 2026, 10.5955 hours GMT Earth APR 18, 2027, 10.5955 hours GMT (200:3000!
Julian Date 61313.9415 Julian Date 6151}.9415
Total Duration 419,348
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =-===<=== ~--====--< Arrive -------=-
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples lietMass
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.00C tL.692
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 £.20°
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ----=-s-------=osssesses ceecemcemee—sc—emen=== Arrive -—e-s----s---socossmmoTT
Leg v Inf Decl Rt Asc Brn Tm Del V VLoss v Inf Decl Rt Asc Brn Tm Del V /Loss
m (deg) {deg} {min) (km/s) (m/s} (km/s} (degq) (degq) (min) {km/s) (m/s
1 00 46.98 107.40 21.045 1.35434 55.296 4.998228 -27.84 232.67 0.000 0.00000 0.000
2 31.82106 15.24 49.80 10.262 1.56167 15.033 -1.78 11.02 0.000 0.00000 3.8CC
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perioc
{AU) (deg) {degq) {deq) (deq) (deg) {AU) (AU) (days:
1 1.3937281 0.283642741 2.99740 17.36082 1.30228 358.67403 144.24864 0.9984072 1.7890490 620.98760
2 1.2361879 0.260104738 1.27868 27.87954 235.25056 181.89729 304.67055 0.9146496 1.5577262 302.0247°8
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
(km) (degq) (km/sec) (deq) (deg} (km/sec) {km/sec) {km/sec)
800.00000 $1.60000 1.35434 15.71553 62.15622 0.60892 1.15277 0.36684
o 800.00000 51.60000 1.35434 44.01033 35.50621 0.792%4 0.56573 0.94098
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio  Arr
Times (days)
Depart/Arrive 0.00 203.97 719.94 919.94
Flight/Stay 203.97 515.98 200.00
€sc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Keliocentric 0.9984 1.0040
Maximum Heliocentric 1.6648 1.5574
Geocentric 0.0000 1.4354 1.6690 0.0000
Maneuvers
Propulsion Type Vloss None vioss None
vinf (km/secC) 4.29 4.98 3.82 6.81
Eff Delta-V (km/sec) 1.35 0.00 0.00 1.56 0.00 0.00
Vel Losses (m/sec) 55.30 0.00 15.03 0.00
Propellant (kg or t) 30.59 0.00 0.00 15.64 0.00 0.00
Burn time (hr) 0.35 0.00 0.17 0.00
Thrust {lbs or klbs} 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t}
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00



\» vile MNara: Loarted Case
! * (Converqed) PERFORMANCE SUMMARY
3 Stay Time Depart Arrive
(days)
Earth OCT 12, 2024, 12.0000 hours GMT Mars MAY 2, 2025, 0.4686
Julian Date 60596.0000 Julian Date
916.4219 Mars SEP 30, 2026, 10.5950 hours GMT Earth APR 18, 2027, 10.5950
Julian Date £1313.9415 Julian Date
Tora
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =--<-=====- <=T--=--"" Arrive —==-=----
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -=------=w-ss=-ossTo-eos memeecmmem-ece-e------ Arrive
Leg v Inf Decl Rt Asc Brn Tm Del V VLoss Vv Inf Decl Rt AscC Br
{deg) {deg) (min) (km/s) (m/s) {km/s) (deg) (deg)
1 45.86 105.46 21.045 1.35434 55.296 $.02196 =-27.09 232.99 0
2 31.82106 15.24 49.80 10.262 1.56167 15.033 .813 -1.78 11.02 0
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
.eg Semi-Axis Eccentricity Inclination Asc Node Arqg Per True Anom True Anom Perihelio
(AU} (deg) (deg) (deg} {deg} (deg) (AU)
1 1.3952564 0.284799605 2.84632 19.34228 359.53967 0.43332 143.83732 0.9978879
2 1.2361878 0.260104717 1.27868 27.87954 235.25085 181.89728 304.67054 0.9146495
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot
{km) (deg} (km/sec) (deq) (deg} {km/sec) {km/sec)
800.00000 51.60000 1.35434 13.73068 61.88002 0.62009 1.16034
800.00000 51.60000 1.35434 45.27230 33.35667 0.79609 0.52406
MISSION OPERATIONS
Earth Mars Earth
Dep Helio Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 201.52 717.94 917.94
Flight/Stay 201.52 516.42 200.00
tsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances (AU)
Minimum Heliocentric 0.9979 1.0040
Maximum Heliocentric 1.6649 1.5574
Geocentric 0.0000 1.4313 1.6690 0.0000
Maneuvers
Propulsion Type Vloss None Vloss None
vinf (km/sec) 4.29 5.02 3.82 6.81
£ff Delta-vV (km/sec) 1.23% 0.00 0.00 1.6 0.00 0.00
Vel Losses (m/sec) 55.30 0.00 15.03 0.00
propellant (kg or t) 30.59 0.00 0.00 15.64 0.00 0.00
Burn time (hr} 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Lleft 0.00 0.00
Sample Mass Added 0.00 0.00

(min)

Fl
hours GMT
60797.5195

hours GMT
61513.9415

1 Duration

Drops Samples

0.000
0.000

0.000
0.000

n Tm
(km/s}
0.00000
0.00000

.000
.000

n Aphelion
{AU)
1.7926249

1.5577261

Z Dot
{km/sec)
0.32146
0.96220

ight Time
tdays

~
v
W

(207.000)

317.341¢

NetMass

[
-

Perioc

(days:
601.9764°3
502.02474



Yiia Mame: Loaded Case
ARTTEEE 1C0nverqed) PERFORMANCE SUMMARY
a5 Stay Time Depart Arrive Flight Time
tdays) ‘days;
Earth OCT 14, 2024, 12.0000 hours GMT Mars MAY 3, 2025, 8.0684 hours GMT 200.%262
Julian Date 60598.0000 Julian Date 60798 .8362
515.1053 Mars SEP 30, 2026, 10.5946 hours GMT Earth APR 18, 2027, 10.5946 hours GMT  -200.7703)
Julian Date 61313.9414 Julian Date 61513.9414
Total Duration 915.%4.4
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart =--==-=-=== =<--="--=" Arrive ---------
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NeziXass
L 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 £l.8632
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 £.20C
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart =----=-----=-=---o--oo- ecemmememeceeem—e=e-== Arrive =------cs--o--o-osmTmTon
Leg VvV Inf Decl Rt Asc Brn Tm Del V VLioss V Inf Decl Rt Asc Brn Tm Del V /_0Sss
km {deq) (deg) (min) (km/s) (m/s) {km/s) (deg} (deg) {min) (km/s) /s
1 14.29200 45.17 102.84 21.045 1.35424 55.296 4.9647 -26.65 233.31 0.000 0.0000C0 0.00¢C
2 .82106 15.24 49.80 10.262 1.56167 15.033 .81300 -1.78 11.02 0.000 0.00000 5.0C0
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
_eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU) (deg} (deg} {deg) {deq) (deg) {AU) (AU)
1 1.3921562 0.283763916 2.74406 21.32581 357.45764 2.51223 144.51343 0.9971125 1.7871999
2 1.2361878 0.260104696 1.27868 27.87954 235.25054 181.89727 304.67053 0.9146495 1.5577260 502.024%%
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot 2 Dot
(km) (deg) (km/sec) (deq) {degq} (km/sec) (km/sec) (km/sec)
800.00000 51.60000 1.35434 12.58702 60.16505 0.65760 1.14660 0.29514
800.00000 51.60000 1.35434 45.95496 30.74266 0.80925 0.48131 0.97349
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio Arr
Times (days)
Depart/Arrive 0.00 200.84 715.94 915.94
Flight/Stay 200.984 515.11 200.00
£sc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10.95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
3pacecraft Distances (AU)
Minimum Heliocentric 0.9973 1.0040
Maximum Heliocentric 1.6647 1.5574
Geocentric 0.0000 1.4434 1.6690 0.0000
Maneuvers
Propulsion Type Vloss None Vlioss None
vinf (km/sec) 4.29 4.96 3.82 6.81
Eff Delta-V (km/sec) 1.35 0.00 0.00 1.56 0.00 0.00
Vel Losses (m/sec) $5.30 0.00 15.03 0.00
propeilant (kg or t} 30.59 0.00 0.00 15.64 0.00 0.00
8urn time (hr} 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.7% 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Dry Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
0.00 0.00

Sample Mass Added



£, a2 Name: lLoaded Case

~ ifonverged) PERFORMANCE 3UMMARY
Gty Time Depart Arrive Flignt Time
Jays! 2375
Earth 0CT 16, 2024, 12.0000 hours GMT Mars MAY 6, 2025, 22.63B5 hours GMT 262.4433
Julian Date 60600.0000 Julian Date 60802.4433
3.1.4982 Mars SEP 30, 2026, 10.5941 hours GMT Earth APR 18, 2027, 10.5941 hours GMT ‘200?3900]
Julian Date 61313.9414 Julian Date 61513.9414
Total Duration 913,344
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ----==<--= <-T==--=--< Arrive -=-=----<
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 5..693
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.000 £.200
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart ------=-=-=-----ss--o=ooo ce-memmme—mee——=w==-==== Arrive =------c-------oo-ToEToT
Leg V Inf Decl Rt Asc Brn Tm Del V VLoss Vv Inf Decl Rt Asc Brn Tm Del V JLCSSs
(deq) (deg) (min) {km/s) (m/s) (km/s) (deg) (deq) (min) (km/s) m/s
1 4. 44.84 99.34 21.045 1.35434 55.296 4.78347 -26.48 233.63 0.000 0.00000 J.00¢
2 .82106 15.24 49.80 10.262 1.56167 15.033 6.981300 -1.78 11.02 0.000 0.00000 2.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival
_ag Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion
(AU} (deg) (deg) (deg) (deg) (deg) (AU) (AU}
N 1.3834420 0.280110268 2.68532 23.31126 354.96198 5.00510 146.60265 0.9959257 1.7709583
z 1.2361877 0.260104676 1.27868 27.87954 235.25053 181.89726 304.67053 0.9146495 1.557725%9

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) (deg) (km/sec) {deq) (deg} {km/sec) {km/sec) {km/sec)

800.00000 51.60000 1.35434 12.05664 §7.06835 0.72003 1.11165 0.28289

800.00000 51.60000 1.35434 46.26018 27.27353 0.83227 0.42908 0.97849

MISSION OPERATIONS

Earth Mars Earth
Dep Helio Arr Dep Helio Arr

Times (days)

Depart/Arrive 0.00 202.44 713.94 913.94

Fligh=/Stay 202.44 511.50 200.00
Zsc/Cap Orbits (radii)

Apoapse Distance 12.09 0.00 10.95 0.00

periapse Distance 1.13 0.00 1.07 0.00
3pacecraft Distances (AU)

Minimum Heliocentric 0.9968 1.0040

Maximum Heliocentric 1.6640 1.5574

Geocentric 0.0000 1.4764 1.6690 0.0000
Maneuvers

Propulsion Type Vlioss None Vloss None

vinf (km/sec) 4.29 4.78 3.82 6.81

Eff Delta-V (km/sec) 1.35  0.00 0.00 1.6 0.00 0.00

vel Losses (m/sec) 55.30 0.00 15.03 0.00

propellant (kg or t) 30.59 0.00 0.00 15.64 0.00 0.00

Burn time (hr) 0.35 0.00 0.17 0.00

Thrust (lbs or klbs) 24.75 0.00 24.75 0.00

Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)

Dry Stage Jettisoned 6.00 0.00 6.30 0.00

Probes Separated 17.31 23.56

AeroBrake Separated 13.10 0.00

Drop Mass Left 0.00 0.00

Sample Mass Added 0.00 0.00



t1le Name: Loaded Case
. 1 ¥ (Converged) PERFORMANCE GUMMARY
-3 Stay Time Depart Arrive FLooant Tome
{days! 2a,
Earth OCT 18, 2024, 12.0000 hours GMT Mars MAY 15, 2025, 13.8983 hours GMT 203070
Julian Date 60602.0000 Julian Date 6£0811.0791
502.8623 Mars SEP 30, 2026, 10.5936 hours GMT Earth APR 18, 2027, 10.5936 hours GMT
Julian Date 61313.9414 Julian Date 61513.9414
Total Duration al ]
SPACECRAFT MASS SUMMARY (kg or t)
--------- Depart ----===== <—---T-=-c Arrive =--==---<
Leg Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass
1 118.695 6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.00¢C 5..693
2 51.693 6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.5%8 0.000 0.000 0.00C £.20¢
DEPARTURE/ARRIVAL CONDITIONS
---------------------- Depart -=------=-=-=--ssmosso=s memcmeemm—=me-em====-=- Arrive ------cs-wo-oo=TTETTTO0
Leg VvV Inf Decl Rt Asc Brn Tm Del V Vlicss VvV Inf Decl Rt Asc Brn Tm Del V oSS
{deg) (deg) {min) {km/s) {m/s) (km/s) (deg) {deg) (min) (km/s) a/s
1 4 45.10 94.13 21.045 1.35434 55.296 4.358 ~26.85 233.76 0,000 0.00000 2.000
2 31.82106 15.24 49.80 10.262 1.56167 15.033 L8130 -1.78 11.02 0.000 0.00000 2.30C
HELIOCENTRIC TRANSFER ORBIT ELEMENTS
Departure Arrival
Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period
{AU) {deq) (deg) (deg) (deq) {deg) (AU} (AU) rcays
L 1.3650918 0.271865766 2.70347 25.29803 351.67753 8.28769 151.68367 0.9939701 1.7362135 532.56072
2 1.2361876 0.260104655 1.27868 27.87954 235.25052 181.89725 304.67052 0.9146495 1.5577258 322.004¢€0
LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC
Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot
(km) {deg) {km/sec!} (deq) {deg!} {km/sec) (km/sec) {km/sec)
800.00000 51.60000 1.35434 12.46738 51.54822 0.82234 1.03562 0.29238
800.00000 51.60000 1.3543¢ 46.02445 22.03937 0.87167 0.35287 0.97463
MISSION OPERATIONS
Earth Mars Earth
Dep Helio  Arr Dep Helio  Arr
Times {days)
Depart/Arrive 0.00 209.08 711.94 911.94
Flight/Stay 209.08 502.86 200.00
tsc/Cap Orbits (radii)
Apoapse Distance 12.09 0.00 10,95 0.00
Periapse Distance 1.13 0.00 1.07 0.00
Spacecraft Distances {AU}
Minimum Heliocentric 0.9962 1.0040
Maximum Heliocentric 1.6620 1.5574
Geocentric 0.0000 1.5541 1.6690 0.0000
Maneuvers
Propulsion Type Vioss None Vlioss None
vinf (km/sec) 4.29 4.36 3.82 6.81
Eff Delta-V (km/secC) 1.35 0.00 0.00 1.%6 0.00 0.00
Vel Losses (m/sec) $5.30 0.00 15.03 0.00
Propellant (kg or ti} 30.59 0.00 0.00 15.64 0.00 0.00
Burn time (hr} 0.35 0.00 0.17 0.00
Thrust (lbs or klbs) 24.75 0.00 24.75 0.00
Spec Imp (sec) 463.4 0.0 442.1 0.0
Mass Changes (kg or t)
Ory Stage Jettisoned 6.00 0.00 6.30 0.00
Probes Separated 17.31 23.56
AeroBrake Separated 13.10 0.00
Drop Mass Left 0.00 0.00
Sample Mass Added 0.00 0.00
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